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PROVIDES 
RELIABILITY 


In the air, there is no substitute for the reliability factor which Bendix 
always engineers into a product. Bendix navigation systems . . . 
communications equipment . . . airframe and engine components are 
the finest made . . . providing performance compatible with the 
demands of today’s jet aircraft. Bendix continually devotes its vast 
engineering resources and efforts to producing instrumentation to 
make flights more dependable and equipment more reliable. 








Second Class Postage Paid at New York, N.Y. 
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» « e IN COMMUNICATIONS 
Bendix * VHF Radio Transmitters and Receivers « 
Interphone Systems « Audio Control Panels « Passenger 


Address Systems « Amspeakers* « Antennas « RF Power 
and VSWR Instruments 











IN NAVIGATION 


Bendix Weather Radar « Doppler Navigation Systems « 
Helicopter Radar « Dead-reckoning Navigation Systems « 
Self-contained Integrated Navigation Systems for Military 
and Commercial Aircraft « Automatic Radio Compass 
Systems ¢ Marker Beacon Receivers ¢ VHF Omni-Range 
Equipment « VHF Ground Direction Finders « Glidescope 
Receivers « Microwave Equipment « Automatic Direction 
Finder Systems « Indicators « Automatic Pilot Systems « 
Central Air Data Computers « Polar Path* Compass 

e Supersonic Flight Control Systems. 





IN ENGINE COMPONENTS 


Bendix Direct Injection Fuel Systems « Fuel Metering Systems 
e Jet Engine Analyzers for Temperature and Vibration « 
Carburetors « Fuel-Flow Totalizing Systems « Engine 
Starting Equipment « Magnetos « Ignition Analyzers « 
Ignition Systems « Electrical Connectors « Generators 


IN AIRFRAME PARTS 


Bendix Hydraulic Actuating Equipment « Shock-absorbing 
Struts e Hydraulic Master Cylinders « Landing Gear— Wheels 
¢ Cerametalix* Brake Lining « Power Brake Valves « 

Rotor Type Brakes « De-icer Systems « Anti-Skid Devices 

e Oxygen Systems 


The part of Bendix in the transportation field is vast and varied. 
And because Bendix always anticipates aviation’s next advance, 
almost every plane that flies relies on Bendix creative engineering 
and reliability in some way. 


*Registered Trademark 





“Gondi betermstonel DIVISION 


205 E. 42ND ST., NEW YORK 17, N.Y., U.S.A. CABLE ADDRESS: ''BENDIXINT”’ 








The Smiths Para Visual Director (P.v.pD.) 
Display Unit—an entirely new concept 

in flight director display. 

In the sea de Havilland Trident, three units 
are sited about each pilot. The centre unit 


indicates bank demands while the side units 
provide pitch director information. 

The P.vV.D. may be used as a conventional flight 
director instrument, coupled to localiser and 
glide path for use in low minima 

weather conditions and as an effective visual 
monitor of the autopilot 
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Smiths 
are in 


the picture 
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This is a mock-up of the Bea de Havilland Trident 
cockpit. Smiths equipment has been specified to 
provide automatic flare control when the aircraft 
enters service.Smiths s.z.P.5 automatic pilot(the 
pilot’s controller is in the bottom centre of the 
picture) operates on the Multiplex principle and 
will, ultimately, provide full automatic landing 
facilities to civil safety standards. Smiths Para 
Visual Director (P.v.D.), a revolutionary flight 
director display, can be seen around the panel 
coamings. In the p.#. Trident, Smiths p.v.p. will 
operate in conjunction with the new Smiths in- 
tegrated Flight System, specifically designed in 
conjunction with Bza to fit the Trident’s opera- 
tional role. 

Over 40 Smiths instruments are in the Trident 
cockpit and Smiths supply, in all, no fewer than 
215 individual items of equipment including the 
Fuel Contents System. 

To both aircraft constructors and operators 
Smiths—a name with a world of meaning—means 
an organisation with first class research, design 
and engineering facilities. One name to solve all 
your instrument problems; navigation, engine, 
fuel measurement and flight control . . . when it 
comes to instrumentation, let Smiths put you it 
the picture. 
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CABLES ARE 
HE 


FEE ARE We supply special 
Multicore Radio Cables 


for the Vickers Vanguard. 

By quoting our Reference No. M106, 

you can obtain complete details 

of these space-saving cables. 
GROUND PLEASE WRITE TO US NOW! 


RISTS WIRES & CABLES LID 


LOWER MILEHOUSE LANE - NEWCASTLE - STAFFS 
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DASR-1 


THE OUTSTANDING 


RADAR 
FOR THE JET AGE 
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DASR-1 incorporates these outstanding 10 cm. features:— 


®@ Absolutely constant and gap-free @ A highly effective, fail-safe permanent 
coverage through 360°. echo suppression system without 


® High discrimination at all ranges out blind speeds. 
to the maximum. @ Sustained high performance in bad 


e ; , : weather conditions provided by the 
A high data rate continuously main- most advanced circular polarisation 
tained. system yet developed. 

® Reduction of siting limitations due to @ A large measure of built-in ‘stand-by’ 


ground reflections. facility. 
Surveillance Radar 


with solid gap-free coverage 


Vi4ae PEE DECCA RADAR LIMITED - LONDON - ENGLAND 


ap DRIS7 
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BURNDEPT ctimiteD 


— BEACONS 


“AIR RESCU 
VHF. & U.H.F. SEA-AIR Rt 


BE.219, BE.255 @ BE.256 


V.H.F. AIRBORNE TELEMETRY TRANSMITTERS 


THE SARBE U.H.F. SEA-AIR RESCUE BEACON 


(BE.240 and BE.241) 


Developed by Burndept Ltd., sponsored by the Ministry of Aviation 
—completely compatible with all N.A.T.O. U.H.F. Airborne 
Communication Sets. 


Now in production for the Royal Navy, Royal Air Force 
and the Royal Netherlands Navy 


THE TALBE V.H.F. SEA-AIR RESCUE BEACON 


In use by: 
the Royal Navy . Royal Australian Navy . the Indian Navy 
and many Foreign Services. 


MULTI-CHANNEL V.H.F. LIGHTWEIGHT 
TRANSMITTER-RECEIVERS—ARB approved 


BE.255—116-132 Mc/s. complete kit. 5 channels immediately available. 
Crystals can be changed while airborne. 11” x 7” x 43”. Weight 8 Ibs. 
Transistorised Power Supply—12 or 24 volts. Fully tropicalised. 


In production and available at £140 approximately (less crystals). 


BE.256—Fully remote-controlled version of BE.255 (116-132 Mc/s). Shortly 
available at £175 approximately (less crystals). 


BE.219—Single Channel V.H.F. completely reconditioned E.I.D. Release 
Single channel emergency T.R. Battery or Mains Power supply—24 volts. 
Dimensions 94” x 44” x 7”. Weight 9 lbs. £90. 

Above prices are subject to our usual terms and conditions of sale. 


V.H.F. Telemetry Transmitters—Frequencies from 90-160 Mc/s. Dimer 
sions 11” x 44” x 34”. Weight 6 lbs. Power supply—2¢4 volts. 


Enquiries welcome: CONTRACT SALES DEPT. 


BURNDEPT LTD. 


ERITH + KENT - Telephone: Erith 33080 





Firestone 


build aircraft tyres 
for safety and 


long life 


Firestone TYRES — consistently good 


EXPERIENCE COUNTS 
ED 5 
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ALLOY STEELMAKER FORGEMASTERS STEEL FOUNDERS HEAVY ENGINEERS 
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<FERRANT LO 


ransistorise 
Equipments: 


Ferranti Ltd. can now supply the following static 
transistorised equipments which incorporate 
germanium p.n.p. alloy type junction transistors 


used in the switching mode. 


1. Power inverters and converters within the 
parameters 30V D.C. maximum input and 250 watts 
maximum power output. The units are fully 
suppressed against causing radio interference and 


are protected against voltage surges. They can be 
Enquiries to :- 


FERRANTI LTD., AIRCRAFT EQUIPMENT DEPT., 


section to meet various operational requirements. MOSTON, MANCHESTER 10 
Telephone: FAlisworth 2071 


supplied in hermetically sealed containers with an 





inert gas filling. The units may include a control 


. Automatic Voltage Regulators with an efficiency 
of 80% to 95% according to application, thus or WESTWICK, BRACKNELL, BERKSHIRE 
replacing conventional carbon pile and electro- Telephone: Bracknell 1211 
mechanical type regulators, 


FERRANTI 


FIRST INTO THE FUTURE 
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A NEW SPECIALISED 
SERVICE ON 
MACHINERY FOR 
MANUFACTURING, 


ahaclas hare n al FABRICATING AND 


PROCESSING PLASTICS 


plastics 
engineering 


PUBLISHED MONTHLY NOW AVAILABLE 





International Plastics Engineering meets an urgent and 

growing need of the plastics engineer, works manager and 

process technologist. It provides a full, technically detailed 

information service on machinery for manufacturing, fabri- 

cating and processing plastics, dealing with these specialised 
subjects with a new depth and scope. The increasingly rapid 

world developments of plastics machinery have made a 
, separate specialised journal essential. 


International Plastics Engineering complements the 
services of British Plastics, which maintains its broad 
coverage of all plastics developments. The new journal is 
similar in format, provides the same high quality and number 
of illustrations, and is available under an advantageous 
combined subscription rate with British Plastics. 





an ILIFFE journal 


from the world’s largest 
An associate journal of British Plastics technical and trade group 








SECURE SPECIAL SUBSCRIPTION RATES a 





THIS NEW SERVICE FROM THE BEGINNING 








To Iliffe Industrial Publications Ltd International Plastics Engineering a 
Dorset House, Stamford Street, London SEI | year (12 issues) £2 10 0 uv 
U.S. $7.00 L) 
Please enter my subscription as indicated (tick 
appropriate box on right) | enclose remittance for 
Combined subscription rate to 
(PLEASE PRINT) r ___—s British Plastics (normally £2 12 0d.) and 
International Plastics Engineering 
| year (12 issues each journal) #400 0 
—_— , 7 3 ra vu Tp ee ee U.S. $11.50 


MAIL 
TODAY | company —___ areinsalincainiaiiteapitenniiasininnintn 





To current subscribers to British Plastics, 
International Plastics Engineering 

will cost only 

| year (12 issues) iso QO 
U.S. $4.00 0 


(OR ane 
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proven in flight. 


VICKERS VALIANT 





BLACKBURN N.A.39 


B.P.A. is a company long established in the design and production 





of power operated control mechanisms. Recent credits to the 
concepts and manufacturing capabilities of the company include 
the power control units installed in many aircraft and technical 


4 projects of advanced design. Their high standard of reliability 





is assured by the adoption of well tried mechanisms with a long 


0 0 history of trouble-free service. 


Oo 


for power control systems to meet 
U the requirements of the future... 


BOULTON PAUL AIRCRAFT LTD 


WOLVERHAMPTON ENGLAND 


~ 
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BUILT BY VICKERS POWERED BY ROLLS-ROYCE 
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Newest in air travel 


March 1961 is an important month for people who fly. For that is when BEA introduces 
the brand-new Vanguard jet-prop airliner on their Paris service. 

Built by Vickers, the Vanguard has been specifically designed to meet the tremendous 
increase in European air travel. It is one of the largest airliners in the world, seating over 
100 passengers in four spacious cabins. 

Four Rolls-Royce Tyne jet-prop engines power the Vanguard. Extra-large freight holds and 
quick turn-round facilities ensure that it pays its way, all the way. 
By introducing the Vanguard, BEA will be able to offer you more services fly 
with more seats available on them. 
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to many of the 
problems associated with 
Aircraft Pressure Control. 


An entirely newsystem .. . Electro-Pneumatic Pressure 
Control... has been designed and developed by 
NORMALAIR. This new system ensures immediate 
signal response and completely eliminates the problems 
associated with long signal pipe lines. Among other 
advantages it offers greatly simplified aircraft system 
testing on the ground... easily incorporated flow 


balance... greater system safety...and a reduced 


system weight. Already chosen for the Vickers V.C.10 


this new system is another impressive example of 
Normalair leadership in the field of aircraft pressurisa- 


tion and air conditioning in aircraft. 


Write for full technical details to: 


WORMAERAER YEOVIL ENGLAND 


NORMALAIR (CANADA) LTD TORONTO 
NORMALAIR (AUSTRALIA) PTY LTD MELBOURNE 
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ELLIOTT 


FLOWMETERS rt 
_ eo 





y _.Giy with the VANGUARD 


Elliott mass Flowmeters ensure accurate measurement of fuel fiow 


Ga Ble TT | ELLIOTT BROTHERS (LONDON) LTD. 


AIRPORT WORKS - ROCHESTER - KENT - (Chatham 44400) A member of the Elliot 
ELSTREE WAY - BOREHAMWOOD - HERTS - (Elstree 2040) Automation Group 








Ratcliffe Springs never lose their temper ' 
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CANADIAN MARCONI COMPANY: 


AIRBORNE DOPPLER: 
SHOWS THE WAY : 
























CANADIAN MARCONI COMPANY Commercial Products Division \ razy \ 


i} 2442 Trenton Avenue, Montreal 16, Canada 
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SYSTEMS 
INSULATION 
BY 


REFRAOILE 


Higher operating temperatures make 
Refrasil blankets essential for all aircraft 
systems ducting. Refrasil will withstand 







life, and are ideal for all aircraft systems 
involving high temperature air or gas. They 
are backed by the unique Refrasil design, 




















1000°C continuously. delivery and after-sales services, plus the 
Refrasil insulation blankets and integrally continuous assistance of the Refrasil 


insulated ducting have an extremely long Technical Advisory Service. 


of E. FR A S/ THE SUPREME LIGHTWEIGHT HIGH TEMPERATURE INSULATING MATERIAL 


Write for details to: DARCHEM ENGINEERING LTD. (British Refrasil Div.) Stillington, County Durham, Stillington 351, Telex: 58549 
A MEMBER OF THE DARLINGTON CHEMICALS LIMITED GROUP OF COMPANIES 


To get 
the | Woe 


—get this finest guide 
to better spring photography ! 


Start right with A.P.’s special Outdoor Number— 

packed with sparkling ideas for open-air spring photography, 
and up-to-the-minute features on best techniques and equipment 
If you decide it’s time for new accessories too, here to help you 
choose is an illustrated detailed guide to all rangefinders, 
exposure meters, filters, and tripods on the British market. 


ALL NEWSAGENTS 1s 3d AS USUAL 





The de-icing and de-misting systems of the English 
Electric Lightning are insulated with Refrasil light- 
twoctg it blankets. 





—_o ee 
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Permanent Radar Records 
for Civil Aviation 








with the 
AEI RADAR RECORDER 
AND PLAYBACK 





A well-proved military equipment now available for 
civil application. 

m= Complete traffic analysis 

m Centralised training in Air Traffic Control 

m Permanent record on film of radar video signals 

m Playback of actual signals and associated instructions 

m Survey and simulation for future planning 


Please write for further information to: 


Associated Electrical Industries Limited 
Electronic Apparatus Division 


RADAR SALES 
BLACKBIRD ROAD, LEICESTER & TRAFFORD PARK, MANCHESTER 





A 5464 
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AVRO 


748... 


The world’s number one 
feeder liner — powered 
by Rolls-Royce Dart 
turbo-prop engines. 


Quick turnround— More flights — Low operating costs — Greater profit margin 





HAWKER SIDDELEY 


AVIATION 
32 Duke Street, St. James's, 
London, S.W.1. 





Fil 


No 2711 VOLUME 79 


Editor-in-Chief 
MAURICE A. SMITH orc 


Editor 
H. F. KING moBe 


Technical Editor 
w. T. GUNSTON 


Air Transport Editor 
J. M. RAMSDEN 


Production Editor 
ROY CASEY 


Managing Director 
H. N. PRIAULX mee 


IN THIS ISSUE 


From All Quarters 228 
Services Estimates 229 
Lightning Squadron 230 


Missiles and 
Spaceflight 232 


Olympian Heights 233 


Flight System Survey 
(special feature) 237 


Service Aviation 255 
Air Commerce 256 
Straight and Level 261 
Sport and Business 262 
Correspondence 264 


Hiffe Transport Publications Ltd, Dorset 
House, Stamford Street, London SE1; 
telephone Waterloo 3333. Telegrams 
Flightpres London SE1. Annual sub- 
scriptions: Home £4 15s. Overseas £5. 
Canada and USA $15.00. Second Class 
Mail privileges authorized at New 
York, NY. 


Branch Offices Coventry : 8-10 Corpora- 
tion Street; telephone Coventry 25210. 
Birmingham : King Edward House, New 
Street, 2; telephone Midland 7191. Man- 
chester: 260 Deansgate 3; telephone 
Blackfriars 4412 or Deansgate 3595. 
Glasgow : 62 Buchanan Street C1; tele- 
phone Central 1265-6. 

New York, NY: Thomas Skinner & Co 
(Publishers) Ltd, 111 Broadway 6; 
telephone Digby 9-1197. 


© lliffe Transport Publications Ltd, 

- Permission to reproduce illustra- 
tions and letterpress can be granted only 
under written agreement. Brief extracts 
or comments may be made with due 
acknowledgement 


FRIDAY 24 FEBRUARY 1961 
AIRCRAFT, SPACECRAFT, MISSILES 


Official Organ of the Royal Aero Club First Aeronautical Weekly in the World Founded 1909 


The Next Decade 


N ten years time the world is likely to be a very different place. The rising 
power of China is in itself a factor that has called for three references in the 
first five paragraphs of this year’s Report on Defence. Yet in a technical, as distinct 
from a political, sense this document represents—as one national newspaper has 
termed it—“Defence as Before.” A similar label may well be applied to successive 
editions over the next ten years. “We expect that our main contribution to the 
Western deterrent over the next decade will be provided by weapons carried in 
aircraft,” declares the Minister of Defence—a declaration that may be construed as 
a shade complacent when it is considered that the entire revolutionary and colossal 
Polaris weapon system was conceived, developed and deployed in something like 
four years. Yet time, and the introduction of progressively more effective stand-off 
weapons, may yet vindicate the Minister’s view, lengthy though it is. 

The Navy, too, is looking some ten years ahead. An improved version of the 
Seaslug guided weapon is being developed, states the First Lord of the Admiralty, 
“with even greater range and speed to deal with the types of aircraft likely to be 
encountered during the latter part of this decade.” 

It might reasonably be asked whether, after the elapse of so many years, manned 
aircraft of any type at all will be menacing the Royal Navy; yet the prudence of 
developing the existing and effective weapon which is Seaslug is not lightly to be 


questioned in present circumstances. 

Meanwhile, the Samos 2 military reconnaissance satellite is already in orbit. 
Ten years hence its successors may be looking in on a very different picture of 
world armaments from that envisaged in Report on Defence 1961. 


2+ 2 Still Makes 4 


HELICOPTER without stabilization or rotor-speed control is a fascinating 

creature to fly: all the time, at any speed, it wants to wander and diverge. At 
the hover the pilot is juggling engine power, collective-pitch and yaw pedals, and 
he has a number of trapping performance limits to avoid. Many an engaging 
hour can be whiled away learning and then practising the art, and there is a special 
sense of achievement when it all works out right. After a time it becomes second 
nature, like riding a horse or a motor cycle. 

But in cloud a helicopter with conventional instruments becomes a different 
creature again. It is difficult and tiring to fly at ideal speed and well-nigh impossible 
at any other speed; and conventional fixed-wing director instruments do not really 
help. It is necessary to start to solve the blind-fiying problem on a clean sheet of 
paper. The control requirements are different; stabilization must be provided— 
either as an automatic system or through the instruments; and five factors must be 
controlled—pitch, roll and yaw attitude, vertical movement (collective pitch) and 
transmission speed or power. New radio aids are also needed. 

But to be noted down on that clean sheet of paper is a mass of experience 
in electronics and control technique. Once is has been decided that the answer 
must be four, two and two will make it in the same old way, even though it has 
to be written backwards or in italics. It is a question of deciding just what 
the pilots and the operators need and by which combination of equipment they 
wish to obtain it. 

The special review of helicopter all-weather operation, which begins on 
page 237, serves to illustrate this point. British companies, together with BEA 
and MoA, have done excellent development work. The pity is ‘that no multi- 
engined civil helicopter is available in Britain for commencing operational trials 
—still less an actual poor-weather passenger service. 
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FROM ALL 
QUARTERS 


Avon-Mirage Flies 


THE Rolls-Royce Avon engined Mirage III had an auspicious 
introduction at Dassault’s airfield at Melun-Villa e on 
February 13, when it made its first flight three weeks ahead of 
schedule. On the 13th and 14th it made four flights in all, and 
attained speeds in excess of M2. 

Powerplant of this Mirage III is the Avon RB.146, which has a 
sea-level dry thrust of 12,500lb, augmented by reheat to 16,000lb. 
Rolls-Royce state that “further reheat development, giving sig- 
nificantly increased performance at altitude, is also being 
evaluated.” 

The Mirage III is to equip certain units of the RAAF, and 
an Australian team is now in France in readiness to assess its 
handling capabilities with the RB.146. 


British Bullpup ? 

ONE of the most plausible rumours currently circulating is that 
claiming that the Royal Navy is shopping for the US Navy’s 
Bullpup air-to-surface missile. It is no secret that both the RN and 
RAF have for many months been looking at this Martin missile, 
and at similar devices developed by Nord-Aviation in France. 
On February 20 the London Daily Express stated that Bullpup is 
wanted for Sea Vixens and Scimitars, and such a weapon fills an 
obvious gap in the range of stores which these machines can carry. 
The original ASM-N-7, and its improved USAF counterpart 
GAM-83A, are very well established in service; the much 
improved GAM-83B was illustrated in our December 23 issue. 


BEAGLE-Miles Board 


FINANCIAL and other arrangements whereby the aviation 
business of F. G. Miles Ltd becomes “an important component of 
the BEAGLE Group” have been completed, the group now com- 
prising British Executive and General Aviation Ltd and its two 
subsidiaries, BEAGLE-Miles Aircraft Ltd at Shoreham and 
BEAGLE-Auster Aircraft Ltd at Rearsby. 

Membership of the BEAGLE-Miles board is as follows: 
Messrs Peter G. Masefield, chairman; F. G. Miles, deputy chair- 
man; G. H. Miles, technical director and chief engineer (with 
responsibility in these spheres throughout the group); J. W. P. 
Angell, general manager; L. Blount (Pressed Steel Co), director; 
and Mrs O. M. Wadlow, financial director. 


Discoverer Comes of Age 


THE 20th and 21st launchings in the USAF Discoverer satellite 
programme were made on February 16 and 18 from Vandenberg 
Air Force Base, California. The latter launch included the first 
restart of the powerplant of an Agena B stage while in orbit. 
Discoverer 20 was described as “the biggest and heaviest rocket 
of the series,” and its Thor-Agena launch vehicle was reported to 
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be “an improved model.” Test equipment for other satellite 
programmes was carried in the instrument capsule, which it was 
to recover on February 21. 

e ena engine of Discoverer 21 was restarted op 
February 18 on command from Vandenberg, and this feat was 
described by an Air Force spokesman as an achievement Promising 
the future conversion of passive observation satellites into 
manceuvrable military —— The satellite weighed 2,100jb 
and was in an initial orbit varying from 155 miles to 670 miles 
It was carrying instruments to measure heat radiation from the 
Earth and test missile defence alarm equipment for future Midas 
satellites. 


Mysterious Magisters 


THREE Fouga Magister trainers were delivered to Elisabethyille, 
Katanga, on Thursday of last week, reportedly in a Stratocruiser 
of Seven Seas Airlines which had flown in from Toulouse. The 
aircraft, it was thought, either formed part of a Belgian order 
placed under NATO auspices, or of an order for nine placed by 
President Tshombe of Katanga. 


Tiger Afloat ? 

THE newly formed Seaplane Club has been offered a Tiger Moth 
free of charge, provided the club can acquire a pair of floats for 
the aircraft. The founder of the club, Air Cdre G. J. C. Paul, 
secretary-general of the Air League, believes that there must be 
suitable floats in existence somewhere in this country, and would 
be grateful for any assistance in locating them. Information should 
be sent to the air commodore at Londonderry House, 19 Park 
Lane, London W1. [Perhaps the Royal Navy might weigh in with 
a set of Queen Bee floats?—Ed.] 


SERVICE LIAISON between Avro 
and the RAF is the task of Gp Capt 
A. K. Hunter, OBE, BSc (Eng), 
AMIMechE, AFRAeS, DCAe, RAF 
(ret), whose appointment as the 
company’s Service liaison officer 
has just been announced. Trained 
as a fighter pilot, he transferred to 
the RAF Technical Branch on its 
formation in 1940 and remained in 
it until his retirement. He was at 
Bomber Command headquarters 
when the Avro Vulcan was being 
introduced into service 





IN BRIEF 


The prototype Victa R-2 four-seat light aircraft made its first flight 
on February 16 at Schofield Aerodrome, near Sydney, piloted by 
Fit Lt R. Green, who is chief test pilot at the Richmond RAAF station. 


Mr P. J. Daglish, who joined D. Napier & Son Ltd last September 
as a special executive, has been appointed to the board as commercial 
director. 


Overseas orders placed with the French aircraft industry during last 
year amounted to more than NFr 1,142m (nearly £83m), more than 
double the 1959 figures. 


United Aircraft Corporation are to change the name of their wholly 
owned subsidiary, United Aircraft Export Corporation, to United 
Aircraft International Inc from March 1. 


Link Luckett, who last May rescued two climbers by landing 4 
Hiller 12E at 18,000ft on Mt. McKinley, Alaska, has been awarded the 
Carnegie Silver Medal for heroism. 


Potez Air Fouga and Heinkel are jointly to develop to official German 
order the CM.191 four-seat version of the Magister (with Marboré VIs) 
for military and civil purposes. It will cruise at 435 m.p.h. for 935 miles 
with 880lb payload. A prototype will be at the Paris Salon 


Donald Douglas Jr, president of Douglas Aircraft, said in New York 
recently that the future strength of the US aircraft industry might depend 
on “closer co-operation or outright mergers.” Noting that the tren 
“had already been set by the British aircraft industry,” Mr Douglas said 
that such consolidations would be chiefly the result of the tremendous 
costs involved in producing future aircraft. Leaders of the industry 
agreed that the development of a supersonic airliner was “beyond the 
capabilities of any single company.” 


SEA RAIDERS: Mentioned in the Navy Estimates (see opposite 
page) is the fact that a Buccaneer Intensive Flying Trials Unit is to be 
formed before midsummer. This photograph is the first to be rel 
of the Buccaneer production line at the Blackburn works ot B 
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SIKORSKY S-61D twin turbine, boat-hull helicopter for which an 


option-to-build has been granted to Weser Flugzeugbau G.m.b.H., of 
Bremen 


. There are rear-loading facilities as in the HR3S of the US 
Marine Corps; engines would probably be D.H. Gnomes 


Lockheed Aircraft Corporation announces the appointment of 
Mr Richard L. Bean, formerly public relations director of the 
California Division, as manager of the New York office. He succeeds 
Mr Erik Nelson, who becomes corporate regional director for Canada. 


Among those attending the 1961 Helicopter Association of America 
convention, held recently at Haddonfield, NJ, were Mr Colin Cooper 
and Mr I. A. F. Donnelly of Helicopter Sales Ltd, British sales repre- 
sentatives for Hiller Aircraft. 


Mr Frederick Delves, who in 1956 left the technical staff of Handley 
Page to join the Georgia division of Lockheed Aircraft, was recently 
named “Management Man-of-the-Year” by the 2,100-member Lock- 
heed management club, one of the largest organizations of its kind in 
the US. 

Referring to the article “Dunlop’s Aviation Jubilee” (February 3), 
Dunlop Aviation Division ask us to make it clear that the mainwheels 
of the Beardmore Inflexible of 1928 were manufactured by them to 
the designs of Mr W. S. Shackleton, who was Beardmore’s chief 

igner at that time; he is now, of course, president of W. S. Shackleton 
(Aviation) Ltd. 


ESTIMATING 


FOUR significant documents have been made public by the 
Government. Appearing within a few days of one another, 
as is customary each year, they are the Report on Defence, and 
the Navy, Army and Air Force Estimates. Points of aviation 
interest from the first-named, and from the Ministerial memoranda 
accompanying the others, are summarized below. 

Report on Defence 1961: Britain’s present contribution to the strategic 
nuclear deterrent is the V-bomber force, equipped with British free- 
falling nuclear bombs. The force has the capacity to penetrate to its 
assigned targets, and its retaliatory capacity and efficiency are being 
constantly increased by wider dispersal and shorter reaction time. It is 
expected that our main contribution to the Western deterrent over the 
next decade will be provided by weapons carried in aircraft. To counter 
probable improvements in fighter and missile defences the Mk 2 
V-bombers will be given an increasing stand-off capability over this 
period. The missiles which carry the British-made warhead must be of 
such type and characteristics as will present the greatest diversity of 
attack. From British and American sources it is hoped to provide a 
combination of methods. New types of aircraft for tactical and strategic 
roles will be able to make their attacks at very low levels. Britain 
already contributes Valiants and Canberras to NATO tactical forces. 
Navy Estimates 1961-1962, list four aircraft carriers as being in the 
operational fleet or preparing for service with it. They are HM Ships 
Ark Royal, Hermes, Victorious and Centaur. HMS Bulwark is listed as 
a commando carrier. Of the four first-mentioned vessels three will 
normally be operational throughout the year and a fourth will be refitting. 
Tenders will be invited for two more guided-missile destroyers. Four are 
already under construction. These ships are being armed with the 
Seaslug and Seacat anti-aircraft missiles and with 4.5in guns. They will 
be thoroughly adaptable Fleet units with a good surface gunnery and 
bombardment capability, the latest submarine detecting devices, and 
anti-submarine weapons which will include a Wessex helicopter. The 
Ay the class, HMS Devonshire, should complete by the spring of 

A new system for the handling of information and the control of 
weapons has been developed and will be incorporated in HMS Eagle 
during her Present modernization. It makes full use of the latest 
techniques in automation and will greatly increase the speed and 
accuracy of the ship’s target handling. 

Trial firings of Seaslug during 1960 have proved it to be extremely 
effective. An improved Mk 2 version is being developed with even 
greater range and speed to deal with aircraft likely to be encountered 
during the latter part of this decade. This version will be fitted in the 
two guided missile destroyers soon to be ordered. Seacat has been 
ship-fitted for sea trials, and firings of fully guided missiles against 
drone targets have started. An Intensive Flying Trials Unit for the 
Buccaneer will be formed before mid-summer this year to carry out 
service trials. The first operational squadron is expected to form 
next year. 

The Wessex anti-submarine helicopter is still undergoing trials and 
development, but it is planned that the first front-line squadron will 
be embarked in HMS Ark Royal in the autumn of 1961. A modified 
version is being considered to lift Royal Marine commandos from the 
commando carriers. Its superior load-carrying capacity would greatly 
increase the effectiveness of these ships. The Westland P.531 is a 
light torpedo-carrying helicopter with which it is planned to arm new 
Leander and Tribal Class frigates. Operating helicopters from frigates 
will greatly increase the speed and range of attack from the frigate 
and represents a major advance in anti-submarine warfare. Production 
has started in this country of an American-designed lightweight anti- 
submarine torpedo of greatly improved performance, for use by heli- 
copters. This weapon is a significant advance on the air-dropped 
torpedoes at present in use, being lighter and faster to the target. 

Army Estimates 1961-1962: Deployment of Honest John in the Rhine 
Army is to be completed, making three composite regiments of 
missiles and 8in howitzers. New surveillance drones are to come into 
Service in the Rhine Army for target acquisition. The experiment of 
ar trooping to Germany has been successful, and by October there is 




















On April 10-11 Loughborough College of Technology is to hold a 
symposium on the applications of analogue computers. Details from 
Dr H. Buckingham, College of Technology, Loughborough, Leics. 


Next Monday, February 27, Aerocontacts Ltd and their associated 
companies will sever their 14-year-old connection with Gatwick Airport 
by moving to larger premises at Gatwick House, two miles distant 
(Mr H. K. Hughes, prc, the managing director, has chosen the name 
in order to perpetuate his own 22-year association with the airport, 
which was a fighter station during the war). The new telephone number 
is Horley 4455, and Telex service (8716) has been installed. 


FOR DEFENCE 


to be a complete change-over to it on this route. The Army is investi- 
gating “air-supported vehicles to increase mobility.” Reference is 
made to “a small number [given in Flight for January 27 as 12] of 
Alouette helicopters” coming into service. 


Air Estimates 1961-62: Handling and maintenance trials of Blue Steel 
under service conditions are due to begin in the coming year. Subject 
to the successful completion of the development programme it is 
planned to introduce Skybolt in the mid-1960s. Production weapons 
will be bought outright, will be carried by the Vulcan, and will be 
fitted with British warheads. The Vulcan 2 armed with Skybolt will 
no longer have to penetrate enemy air defences to attack. Since the 
reaction time was demonstrated at Farnborough last September shorter 
times have been achieved. The current level of expenditure on the 
deterrent, inclusive of the capital and running costs of the V-bomber 
force, its airfields, nuclear weapons and research and development, 
together with the running costs of Thor, represents about 10 per cent of 
the defeace budget. 

Orders have been placed for a Lightning Mk 3 which will carry an 
improved air-to-air weapon. Deployment of Bloodhound 1 in this 
country will be completed during 1961-62; firings at En Ee have 
demonstrated the accuracy of the homing system and high lethality. 
Orders are being placed for Bloodhound 2, which will have a greatly 
increased performance and will be air transportable. Work has begun 
on a new high-performance radar system which will include computers 
and data handling equipment needed for the interception of super- 
sonic aircraft. This system will also form an integrated civil and 
military air traffic control organization. 

Coastal Command’s Shackletons have been fitted with new radar, new 
navigation equipment and improved submarine plotting facilities. They 
will be provided with improved communications and better means of 
locating survivors in the sea. 

All Transport Command’s Britannias have now been delivered, and 
the proven value of the Comet has led to the placing of an order for the 
Comet 4C. During the coming year the Belvedere will enter squadron 
service and the first deliveries of the gas-turbine-engined Whirlwind 
are expected. Later on a twin-engined version of the Wessex will be 
introduced. 

In RAF Germany, new navigation equipment is being fitted to 
improve the capacity.of the Canberra tactical atomic strike-force to 
operate in all weathers. The Swift will shortly be replaced altogether 
by the Hunter. The Canberra force in Cyprus will be largely re- 
equipped with later marks of aircraft during the next twelve months. 
Fighter ground attack squadrons in the Middle East have now been 
fully re-equipped with the Hunter GA.9. During the coming year 
the Far East fohter force will be strengthened by the introduction of 
Javelins and Hunter GA.9s. Belvederes will increase the Command’s 
capacity for tactical support. : 

The basic flying training schools have now been largely re-equipped 
with Jet Provosts, and towards the end of the year an improved version 
of the aircraft, with the more powerful Viper 11 engine, will be intro- 
duced. Certain changes are being made in the advanced training 
programme: after basic training on Provosts pilots will do advanced 
training on either the Varsity, the Vampire (to be replaced by the 
Gnat), or on helicopters. 

The fatal-accident rate for all Service aircraft was 30 per cent lower 
in 1960 than in 1959, though 1959 had been the lowest rate previously 
recorded. 

The increase in recent years in the number of air movements, in the 
speed and performance of modern aircraft and in civil flying at high 
altitudes, has greatly increased the responsibilities of the air i 
services. The Air Ministry is working closely with the MoA in this 
matter to ensure safety in flying by military and civil in the 
limited air-space of the UK. As the result of a successful experiment 
last year, RAF radars are providing a service for civil and military 
aircraft operating above 25,000ft. The service, which is operated by 
integrated military and civil control teams, is now being extended to 
cover the greater part of United Kingdom air-space. During 1960 
some 35,000 movements of military aircraft across civil airways were 
made under radar surveillance. 






The dicing of 74 Sqn consists 
of black and yellow triangles 
arranged as above; black Fire- 
streaks are inert drill rounds 


The Baxter Woodhouse & Taylor 
pressure helmet (right) has to 
be individually tailored 


Half of the two-score Fire- 
streaks in the ready-for-use 
store are visible below. Aero- 
dynamic surfaces are protected 
by black fibre gloves, and the 
seeker head and fuzing windows 
by red plastic or rubber covers 


The CO, Sqn Ldr Howe, is on 
the extreme right of the in- 
formal group photograph 
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north of Norwich, where is based No 74 Sqn, the first in 

Service to be equipped with the English Electric Ligh 
Ever since the first flight, almost seven years ago, of the 
P.1A research aircraft this journal has chronicled the 
towards operational service of one of the fastest and most 
defensive weapon systems yet developed. The Lightning is g 
exceptional advance on all that has gone before, for Britain 
afford intermediate stages. A day at Coltishall suggests that 
way of doing things can be made to work very well indeed, 

All the aircraft so far released are Lightning F.1 all-w 
fighters, powered by two Rolls-Royce Avons with reheat, equi 
with Ferranti Airpass 1 multi-purpose radar fire-control, ang 
having a standard armament of two de Havilland Firestresk 
missiles and two Aden 30mm guns. 

Although the Lightning is the RAF’s first truly supersonic 
aeroplane, nobody has been hand-picked to fly it. Instead, Hunter 


LIGHTNING 
SQUADRON 


ILLUSTRATED WITH “FLIGHT” PHOTOGRAPHS 


I AST week the Air Ministry invited Flight to RAF Colti | 


squadrons are converting with no change in personnel other than 
routine postings, and the same will be true when the Lightning 
begins to replace the Javelin also. Yet it would be idle to deny 
that conversion is a major task, for not only is the Lightning a 
very complicated piece of machinery, with a flight performance 
roughly double that of any previous RAF equipment, but it is 
also our first single-seat night and all-weather fighter. 

While the aircraft was being evaluated by the Air Fighting 
Development Squadron, pilot-conversion difficulties were being 
anticipated by the Lightning Conversion Unit, which started when 
a permanent staff of four pilots, a navigator and a fighter-control 
officer prepared the ground-instruction programme and the first 
ten flying exercises (those concerned with pure handling). More- 
over, thanks to General Precision Systems, no pilot flies the 
Lightning until he has had every emergency in the book thrown 
at him in the simulator. On his first familiarization trips every 
Lightning pilot is accompanied by a Hunter flown by an instructor; 
and for the pair to formate at operational height the pupil has to 
give the chase aircraft a 28,000ft start. Although it is considered 
desirable for every pilot to have first spent at least six months 
with an operational squadron, no great experience is required; 
apart from the flight commanders and their deputies, all 74 
Squadron’s pilots had joined straight from OCU, and were thus 
on their first tour. 

Combining the functions of pilot and navigator in one man 
can be accomplished only with the assistance of “black boxes” far 
surpassing in number and refinement anything previously seen 
in a British aeroplane of this size. As an inevitable sequel, the 
servicing personnel are almost twice as numerous as they were in 
Hunter days. They are divided into a small line crew, and 
three servicing teams, each under a Ch Tech and embracing all the 
trades required for the progressive servicing undertaken at the 
station. Each team is personally responsible for one-third of the 
squadron’s aircraft, and the name of the “crew chief” is stencilled, 
American fashion, on the nose of each machine, immediately 
below that of its pilot. Even an aeroplane like the Lightning 
can exhibit individual foibles, and this personal approach seems 
to pay dividends. Vy 

To fly a Lightning one has to dress for the part—and this is 4 
far longer job than getting into the aircraft. Present rig is 8 
standard “bonedome” and P-type mask, g-suit and pressure jerkin; 
or, in winter, a pressure jerkin and immersion suit. Eventually, 
however, partial-pressure suits will be worn, together with @ 
pressure helmet (Baxter Woodhouse & Taylor); even in winter it 
is doubtful if pilots could wear this for protracted periods. _ 

Walking out to the aircraft one is impressed by its pugnacious 
bulk, and by the fact that it is possible to pass beneath the wing 
without stooping. A boot-cleaning brush adorns each side of the 
lofty ladder leading up to the cockpit, and external controls aft 
provided for opening the massive clamshell canopy. As in 
Javelin FAW.8 and 9, the ejection seat (Martin-Baker Mk4BS) 
incorporates a combined harness, and seat height is electrically 
adjustable. The cockpit is snug, but by no means cramped, evea 
for the tallest pilot. ; 

Instrumentation incorporates several new faces, but the ultimate 
OR.946 panel has not yet been achieved. Directly in front of 
pilot’s eyes is the Pilot Attack Sicht, immediately to the right of 
which is the AI radar display. To the left is an attention light, 
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which flashes when any of the red windows of the central warning 
panel illuminate (a loud fire-engine bell is also heard in the pilot’s 
earphones). Upper and lower engines are controlled by matched 
power levers of curious form, immediately behind which are the 
weapon control panels and the miniature control column for the 
radar fire-control. The autopilot controller is to starboard, for 
the right hand. 

In emergency, aircraft would be parked on the operational 
readiness platform at the end of the runway. Depending on the 
readiness state, pilots may be in their cockpits and all the aircraft 
systems warmed-up for action. Vernons Industries supply GPUs 
which feed electric power to ease the load on the internal batteries. 
The only other ground connection is the Telebriefing lead pro- 
viding land-line contact with the operations room. 

On receipt of a call to scramble—a brief but very informative 
message—both Avons are started together by their Plessey Avpin 
(isopropyl nitrate) starters, and it is possible to get the aircraft 
rolling within a few seconds. All take-offs are dry (i.e. without 
reheat), although if an engine were to fail during take-off—some- 
thing which has yet to happen—both power levers would be 
pushed forward into reheat to give all the thrust required. At 
take-off r.p.m. the nozzles are closed, to give maximum dry thrust 
—considerably more than twice the urge of a Hunter. One point 
that must be watched is that the aircraft must be lifted off the 
ground the moment the appropriate speed is reached, otherwise 
there is a risk that the tyres might throw their treads. 

Less than 30sec from the scramble order having been received, 
the wheels are retracted, the aircraft has turned hard to port or 
starboard and reached about 450kt. The general idea is then to 
climb to operational height as soon as possible, and at M0.9 and 
something less than 100 per cent cold power it is possible to 
teach operating height in about 3min. At 100 per cent cold power 
the angle of climb at MO0.9 becomes too much for convenience, 


Notwithstanding the Lightning's complexity, the servicing crews keep 
aircraft in this condition only for brief periods 





Five of 74 Squadron's Lightning F.1s show that they have already learnt to fly a good echelon to starboard 





and reheat is never employed below the tropopause (about 
36,000ft). 

At greater heights four stages of reheat are available, each 
matched to a different nozzle area. Maximum power produces 
quick acceleration to a Mach number greater than 2, and high- 
altitude manoeuvrability is such that, in the words of Sqn Ldr 
John F. G. Howe, 74’s South African CO, “We know we can 
outfight any fighter equivalent to the USAF Century series.” All 
controls are fully powered, each engine energizing an independent 
hydraulic circuit. Partly for this reason it is not normal practice 
to shut down either engine in the air, although practice relights 
up to extreme altitudes have given no trouble. 

Operational employment of the Lightning may not be described 
in detail, but much can be surmised. The initial climb is made on 
a designated heading, and the radar is operating before take-off. 
The target-locating, lock-on and other functions of Airpass have 
already been described at length in this journal, and so has the 
Firestreak missile which forms the Lightning’s primary armament. 
Although the standard armament is two missiles and two guns, 
the Lightning F.1 can carry two guns and 48 2in rockets, or four 
guns; and doubtless later Marks will introduce further variations. 

In normal cruising flight the nozzle area is again adjusted to the 
position giving minimum specific consumption, and Coltishall 
Lightnings have remained airborne for more than an hour and a 
half. The let-down and landing are perfectly straightforward, and 
completely automatic descents are possible. Approach speed can 
be held within Ikt; this makes formation landings of Pairs of 
aircraft practicable, and on such occasions the No 2 calls “stream” 
to ensure that the leader does not deploy his braking parachute 
first. The drag chute is employed on all landings, and for 
many months has achieved reliability of virtually 100 per cent. 
Brakes (Dunlop, with Maxaret) are not used in a normal landing, 
and a 1,500yd runway is theoretically adequate provided the drag 
chute can be relied upon. In fact, English Electric have demon- 
strated that the Lightning can stop in 800yd; but if this were 
common practice the RAF would get through vast quantities of 
brake pads and tyres. Coltishall’s runway is 2,500yd, and there 
are five 3,000yd runways in the vicinity. 

Although 74 Sqn pilots occasionally do cross-countries, usually 
overflying Scotland and Wales, practically all operational exer- 
cises are flown over the North Sea, where supersonic bangs are 
admissible. Since the Lightning’s primary réle is bomber des- 
truction, it operates as a single aircraft, much like the Javelin. 

First delivery to 74 Sqn was made last July, and today the entire 
squadron hs reached a satisfactory degree of operational effec- 
tiveness. The unit has operated its Lightnings under all weather 
conditions both by day and night, and has carried out every inter- 
ception procedure short of firine missiles. Lightning squadrons, 
which now include 54 and “Treble One,” are each ultimately to 
receive 9t least one two-seat T.4 for all dual checks and demonstra- 
tions. These side-by-side machines have the same performance 
and equipment as the F.1, and will first be delivered to the 
Liehtning Conversion Unit in about two months’ time. It is 
nerhaps appropriate to conclude with another quotation from 
Sqn Ldr Howe: “The performance of the aircraft, coupled with 
the ease with which it is flown, gives the pilots con‘idence, and 
the fact that it is felt to be the best fighter in operational service 
in the world today gives our Lightning pilot the highest possible 
morale.” 
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Missiles and Spaceflight 


This 85ft diameter 
reflector aerial at 
Woomera, part of the 
NASA deep space 
station at the Aus- 
tralian range, was 
used in the US 
Moon-bounce _trans- 
missions of February 
11 (see news item at 
foot of page 236) 


VENUS PROBE HEADING FOR NEAR-MISS? 


Official Soviet reports last week stated that the space probe 
launched on February 12 was continuing along its path to Venus 
“on a trajectory near to the calculated one.” A maximum miss- 
distance from the planet was quoted on the assumption that no 
mid-course corrections were made, but it was not specified 
whether such corrections were in fact to be attempted. 

On February 13 Tass reported the following progress : — 

The automatic interplanetary station is continuing its flight along the 
set course. By noon Moscow time on February 13, 1961, the station had 
receded from the Earth to a distance of 488,900km (303,750 miles) and 
was above the point with the geographical co-ordinates of 0° 53’ North 
and 88° 2° East. The station was in the area of the sky between the 
constellations of Cetus and Pisces, in the centre of the triangle formed 
by the constellations of Beta Aries, Alpha Pegasus and Beta Cetus. 

The measurements of the trajectory which have been carried out have 
demonstrated that the heavy artificial satellite was placed into the 
planned round-the-Earth orbit with great accuracy; the cosmic rocket 
which took off from the satellite ensured the accurate placing of the 
automatic interplanetary station on a course towards Venus. 

The flight velocity of the automatic station when first put on the 
Venus-bound course exceeded the second escape velocity. As it moves 
forward, the velocity of the interplanetary station decreases as a result 
of the action of the Earth’s pull. By noon on February 13 the station 
was moving away from the Barth at a speed of 4.05km per sec (9,050 
m.p-h.). After a few days the automatic interplanetary station will be 
out of the so-called sphere of terrestrial gravitation, moving at just under 
4km per sec (8,950 m.p.h.). 

The scientific equipment on board the automatic interplanetary 
station is designed for studies of cosmic radiation, magnetic fields, 
interplanetary matter and for registering collisions with micrometeorites. 
A temperature control system ensures the proper conditions for the 
operation of the equipment on board the interplanetary station. 

The station carries radio equipment designed to accomplish the 
following tasks: to measure the parameters of the station’s movement in 
relation to the Earth; to relay to the Earth the results of the measure- 
ments carried out by the scientific instrumentation on board; and to 
relay to the Earth information on the operation of systems and units on 
board. 

During the playback sessions the instrument package is fed by 
chemical power sources which are constantly charged during the flight 
from solar batteries. The constant lighting of the solar batteries, to 
obtain maximum energy from them, is done by means of a solar 
orientation system. 

Two playback sessions have been triggered off since the start of the 
automatic interplanetary station. Trajectorial measurements were taken 
during these sessions and a large volume of radio-telemetric information 
was received. 

According to data received at the measuring centre, all systems on 
board the automatic interplanetary station operated as planned. During 
the last transmission period the temperature aboard the station was 
20°C above zero. The solar batteries were oriented correctly with 
regard to the Sun and generated the required current. Processing of 
telemetric information obtained is continuing. 

Communications with the automatic interplanetary station will be 
maintained once every five days. Reports on the further movement of 
the station and the results of measurements will be issued once a week. 

Prof V. Dobronravov commented on the same day that the 
successful launching of an automatic station towards Venus had 
marked the beginning of the systematic application of a new 
method in space exploration—the use of automatic interplanetary 
stations fitted with radio-telemetric — for communicating 
with the home planet and playing back the results of space 
observations. Extensive calculation had been carried out to com- 
pute the movement equation, taking into account all the factors 
influencing the flight, such as the gravity of the Sun, Earth and 
other planets. The drawn-up equations had to be solved numeric- 
ally, and the Soviet rapid-action electronic computers undoubtedly 
played a great part in this work. 

The accurate placing of the automatic station on the required 
flight trajectory towards the planet was an exceptionally difficult 
technical problem, the professor said. The automatic station started 
off from aboard a heavy sputnik launched into outer space by a 
specially improved powerful multi-stage rocket. Many factors 
complicated the placing of the station on this trajectory. The 


station had to be given a speed of not less than 11.2km p 
(25,000 m.p.h.) at the start to escape the terrestrial pull ang 
the zone of solar gravity. Moreover, the station’s starting velg 
towards Venus had to be such as to guarantee the entry ¢ 
station into the zone of solar gravity at a definite speed also, 

Later, on February 18, further news was given. Tass stated: 

The Soviet automatic interplanetary station is continuing its ff 
Venus. According to schedule, routine rad:o contact with the 
was established on February 17 at 14hr 04min Moscow time. 
time the station was 1,889,000km (1,173,500 miles) away from 
surface of the Earth over a point in the Indian Ocean whose co-org 
are 0° 39’ South, 54° 37’ East. It was receding from the Earth 
speed of 3.923km per sec (8,750 m.p.h.) ... y : 

Abundant radio-telemetric information was obtained during the 
link. The elements of the trajectory were measured and the 
determined. The commands transmitted from the Earth were 
up and carried out by the station’s instrumented package. } 

Measurements co that the station continues on its way to ¥ 
on a trajectory near to the calculated one. Preliminary es ob 
after the mathematical treatment of measurements showed that 
station, after travelling some 270,000,000km (168,000,000 miles) 
its orbit from the time of launching, will pass, without trajec 
corrections, at a distance of not more than 180,000km (112,000 
from the centre of Venus. At this moment the interplanet 
will be at a distance of some 70,000,000km (43,500,000 miles) 
Earth. 

The instrument package of the station functions perfectly. 
metered data indicate that the temperature inside the station is 28- 
and pressure 900mm of Mercury. operation of the solar cells 
stable and the charging current of the chemical power source is 
planned. The results of measurements carried out by means of scie 
instrumentation for space studies are being processed . . . 


INTO ORBIT BY SCOUT 


First successful satellite launch by the four-stage, all-solid Scout 
rocket, and the first from the National Aeronautics and 
Administration’s Wallops Station at Wallops Island, Virginia, was 
achieved on February 16. The satellite is a 15Ib Echo-type bal 
made of mylar plastic and aluminium foil and is 12ft in diame 
NASA officials were at first uncertain whether the satellite 
achieved orbit, but were able definitely to locate the balloon 
the following day, February 17. The satellite was design 
Explorer 9. : 

The main purpose of the firing was to test the Scout vehicle 
a satellite launcher. A secondary objective was to obtain data 
the density of the Earth’s atmosphere at orbital altitudes. 
intended orbit was elliptical, with an apogee of 1,400 miles | 2 

rigee of 400 miles. Atmospheric density was to be determ 
rom radio and optical tracking measurements of the changes mi) 
the satellite’s orbit caused by atmospheric drag acting on tit) 
lightweight, yet relatively large, satellite. : : 

This was the fourth flight test of the Scout rocket, which hag 
been under development by NASA for the past 2} years. € 
July 1, 1960 a Scout performed satisfactorily on the first of ¢ 
development tests. In a similar test on October 4 it perfo 
perfectly. On December 4 the first attempt by Scout to lau 
a satellite into orbit failed when a defect occurred in the cife 
which triggers the signal to ignite the second stage. _ 

In the February 16 firing the rocket payload weighed 80 
This included, in addition to the 15lb satellite, injection 
inflation equipment and a tracking radio in the fourth stage of t 
Scout. On February 19 it was reported that the satellite and 
fourth stage had been photographed in orbit from Woomera. | 
balloon was then 30 miles ahead of the rocket stage, at an altitu 


of 1,300 miles. . : 
(“Missiles and Spaceflight” is concluded on page 236) 


Explorer 9, the 12ft 
diameter _ inflatable 
satellite launched 
into orbit by Scout 
from Wallops Island 
on February 16 (see 
news item “Into Orbit 
by Scout”). Tempera- 
ture reduction is the 
aim of the reflective- 
painted circles, which 
cover 17 per cent of 
the surface 
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LOUIS NEWMARK LTD 


manufacturers of 
AUTO-PILOTS, AUTOSTABILISERS 


AND NAVIGATIONAL AIDS 
The only Company in Great Britain currently 
manufacturing Automatic pilots for helicopters, 
Louis Newmark Ltd. are proud to have designed, 
developed and produced equipment for Saunders-Roe 
and Westland. 


In addition, equipment from the Newmark laboratories 


and production is supplied to such other famous 


Aircraft Companies as Hawker Siddeley, Vickers, 


Gloster, De Havilland, English Electric, Handley | 


Page, A. V. Roe and Armstrong Whitworth. 


LOUIS NEWMARK LTD 


(AIRCRAFT DIVISION) 
PURLEY WAY, CROYDON. Telephone CROydon 774 


Also manufacturers under licence to Lear Inc., and the Donner Scientific Corp., California, U.S.A. 
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OLYMPIAN HEIGHTS 


NE THOUSAND POUNDS a year sounds good in 
any language; but to the best of our knowledge Bristol 
Siddeley’s Olympus two-spool turbojet is the only engine 

in the world to have maintained this rate of growth—the pounds 
in this case being thrust avoirdupois. In fact, the Olympus has for 
a decade steadily gained in power at an even greater rate; the 
BOL.1 of 1950 went on to the bench at a rating of 9,140lb and 
today’s BOI.21 has a dry rating of 20,000lb. Even this is not the 
whole story, for with reheat the Olympus 21 has recently been 
giving a corrected thrust of 31,200Ib, and still greater power is 
in prospect. 

At the same time, such phenomenal increase in output has not 
been achieved at the expense of high fuel consumption or short 
overhaul life. Specific consumption of current production Olympus 
engines lies between 0.7 and 0.8, and an Olympus on development 
test recorded 0.68 as long ago as 1958. Overhaul! life of 100-series 
engines is very satisfactory; that of the Mk 101 is one of the highest 
for any engine in RAF service, and the number of engines removed 
prematurely is very low. Such results are never achieved by chance. 

This journal was able to present the first detailed description 
of early marks of Olympus (issue of December 9, 1955); and in 
Flight for March 7, 1958, we followed up with a lengthy account 
of the manner in which the Olympus 101, 102 and 104 were stand- 
ing up to service in the Avro Vulcan B.1s of Bomber Command. 
It is now possible to comment on the Mks 201 and 301 and describe 
the Mk 104, the latest version for which internal details may be 
released. This engine is fitted in the Vulcan B.1, and is at present 
the most powerful engine in RAF service. Rated at 13,500lb 
thrust, it is a development of the Mk 101 and 102 engines which 
were fitted in earlier Vulcans. 

Originally known as the BOI.6, the Olympus 200 was the first 
of a family of redesigned engines in which, as a result of more 
advanced compressor design with higher work per stage, a pres- 
sure ratio of something like 10: 1 was achieved with only about 
12 stages. In many respects the Mk 200 must be regarded as a 
new engine, and it went into production for the Vulcan B.2 in 
1958 at a rating of 16,000lb. Very shortly it was succeeded by the 
Olympus 201, or BOI.7, rated at 17,000lb, having been type-tested 
at this figure nearly three years ago. Afterburning versions of this 
engine have completed a great deal of running at 24,000Ib thrust. 

At the time of writing the latest engine of which details are 
available is the BOI.21, which is now in production at Patchway 
as the Olympus Mk 301 (heading illustration). Several important 
differences, notably the addition of a zero-stage on the low-pressure 
compressor (the second addition of a zero stage, the first having 
been in the original Mk 102) have combined to raise the dry thrust 
to 20,000lb. This engine has been described as enabling the full 
design potential of the Avro Vulcan to be realized, so that a new 
mark of this fine bomber may be expected. Still later versions of 
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The 20,000Ib-thrust Olympus Mk 301 


Mounting Thrust of Bristol Siddeley’s Biggest Jet 


the Olympus, including the BOI.22 and the 22R equipped with 
an advanced fully variable afterburner, are known to be under 
development, the obvious application being the British Aircraft 
Corporation TSR.2. Engines of this type are known to have 
ratings as high as 33,000Ib. 

Returning to the Mk 104, it is at once apparent that it has a 
lower airflow than these very advanced engines, although it retains 
the “zero stage” introduced in the 102, so that the I-p spool has 
seven stages. Steel rotor blades and discs are used for the first, 
second and seventh I-p stages, the remainder being of aluminium 
alloy. To withstand the higher temperatures employed in the 104 
—a jetpipe temperature of 660°C is used for take-off—the h-p 
turbine is bladed with Nimonic 105, and the low-pressure unit 
with Nimonic 90. 

The Olympus was originally designed to give 9,000Ib thrust. 
Despite the increased mass flow, higher component efficiency and 
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During its first ten years the Bristol Siddeley Olympus has grown in 
thrust in a manner surpassing that of any other turbojet. This curve, 
showing ratings of the major variants, does not include the much higher 
thrusts achieved by reheat engines 
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SHROUD LOCATION 
MAIN SCAVENGE OIL FILTER 
O1L DRAIN FROM LP. COMPRESSOR RETAINING BOLT AND OlL RETURN FROM 
FRONT BEARING LOCATING DOWELS COOLER TO TANK AUXILIARY SCAVENGE PUMPS VERTICAL DRIVE SHAFT FUEL DRAIN VALVES 


STARTER LOCATION 


This drawing of the Olympus Mk 104 has been prepared by Bristol Sicdeley Engines Ltd who manufacture the Olympus at their Aero Division 
at Patchway, Bristol. The engine differs in many important respects from the earlier unit described in “Flight” for December 9, 1955 





Olympian Heights... 


higher turbine entry temperatures which have been adopted to 
bring the dry rating up to the present Mk 104 value of 13,500Ib, 
the engine has retained its reputation as a paragon of reliability. 


November 1955 and entered RAF service with 83 Sqn at Wadding- 
ton in July 1957. After overhaul, Mk 102 engines return to the RAF 
converted to Mk 104 standard, with new turbine discs and blades 
and burners of increased flow number to allow for the higher fuel 
flow. 

The 104 was initially rated at 13,000Ib at 6,500 I-p r.p.m. and 
a j.p.t. of 645°C, and it was type-tested at this rating in December 








FAP 


For example, last November two 104-powered Vulcans completed 1956. The first flight of a 104 took place in Vulcan XA 889 <t a 
a 26,000- me nee _ world- wetiane oer 7. ~ . Woodford in July 1957. In addition to the work with this aircreft, é 
ceremony of Rongotai Airport at Wellington, New Zcalan € flight testing was carried out by Bristol Siddeley’s flight develop- * 
enginé maintenance required was, as at other times, almost sent team using a Canberra and an Ashton 
negligible, consisting of a visual inspection and filter check after One problem was to ensure that the handlinz of the 104 did ¥ 
= an Se (a awe poe +: ie by ie on half ay] nt fall short of the standard set by the 102, of which it was stated ; 
our). On some global flights the Vulcans have been supported in, an official report that it “sets a standard “of handling at altitude : 
by a Britannia or Hastings (both Bristol Siddeley powered) of which has never been equalled by any other turbine engine. . . . % 
Sarat Ses Se a engine spares carried have invari-  Jnitial flight tests of the 104 showed that there was a severe r.p.m. 4 
GRky COGS SOCK SAGX OD SSSS SECS. ; drop at high altitude while climbing. It was found that the air/ 3 
This exceptional reliability—combined with an overhaul life — fyel ratio control (intended to operate only during acceleration, in | 
very high by military standards—is largely the result of progres- order to limit the extra fuel flow as a function of compressor 3 

sive development of different marks of Olympus before their entry delivery pressure), was controlling during steady running and 
into service. The original BOI.1 made its first run on May 6, overriding the speed governor. The solution was to introduce a : 
g 


1950. It led to the Mk 101, the first production version, rated 
at 11,000lb and first run in October 1952. The 101 was fitted with 
N.90 first-stage and N.80A second-stage turbine blading, and was 
type-tested in December 1954. Derated to 10,000Ib, it flew in a 
Vulcan in February 1955; it operated at the full rating in July of 
that year, and entered RAF service with 230 OCU at Waddington, 
Lincs, in July 1956. 

Next to enter production was the 12,000Ib-thrust Olympus 102. 
Compared with the 101, its main difference was the addition of a 
zero stage to the low-pressure compressor, resulting in increased 
mass flow. The 102 was improved mechanically, but used the 
same turbine-blade materials as the 101. It was type-tested in 


device which automatically isolated the AFRC at altitude. It was 
also found that the idling speed at 50,000ft was too low, and so 
the full-range flow control was recalibrated 

Another respect in which the 104 differs from earlier marks is 
in having “mice,” of a total area of 6 sq in, in the final nozzle 
for trimming purposes. This reduction of nozzle area ensures 
optimum handling characteristics at altitude. The engine is cleared 
for operation under icing conditions without any limitation, except 
for a time limit on the use of low r.p.m. in such circumstances. 


The Mk 104 Described Starting at the front, the intake casing 
is a Magnesium-zirconium casting, anti-iced by bleed air. Its hub 





















eed 





4 
a 
4 
. 













el 


STATIC GOVERNOR 


IST-STAGE STATOR 





AIRCRAFT ANTI-ICING 
HOT-AIR VALVE 


IGHITER PLUG 


DRAIN FROM IST- STAGE 


FULL-RANGE FLOW CONTROL TURBINE REAR BEARING 


houses the front main bearing and d.c. generator, and the inlet 
guide-vanes are of fixed incidence. The low-pressure compressor 
rotor is assembled on seven discs, the first two and the last being 
of Rex 458 steel and the remainder of RR.58 light alloy. They are 
located by tubular dowels threaded over the eight through-bolts 
which clamp the spool together. The rotor blades are of the same 
materials as their corresponding discs, and fir-tree attachments are 
used throughout. A light-alloy casting, the l-p casing is made in 
upper and lower halves. Dovetail grooves retain the seven rows of 
aluminium-alloy stator blades, and the single row of exit blades. 
The stators are located by stop bolts, against which they are 
clamped in groups by wedge-bolts. 

The intermediate casing is in Mg-Zr casting which carries the 
rear bearing of the I-p and the front bearing of the h-p spools. 
Mounting faces for auxiliaries are provided on this casing in two 
groups, one set being driven from the I-p shaft and the other from 
the h-p. Among the latter group are the fuel and oil pumps, a 
centrifugal breather within the casing, and the starter. The h-p 
compressor is similar to the I-p unit, but steel is used throughout. 
The rotor discs are located relative to each other by Hirth 
couplings, and axially by means of a nut holding the pack of 
discs in compression. 

The sheet-steel delivery casing carries the h-p compressor rear 
bearing on its inner wall and the main engine-mounting trunnions 
on its outer. Ten Lucas A/9 flame-tubes are mounted in the 
annular combustion chamber. The outer casing comprises front, 
centre and rear units, the centre portion being split into upper 
and lower halves to facilitate access to the flame-tubes. The front 
section carries the forward ends of the flame-tubes and the duplex 
burners, while the rear encloses the h-p turbine. 

All ten flame-tubes discharge into the turbine entry duct, which 
is supported from the outer casing. Both h-p and I-p stator blades 
are precision cast in segments of four, the former in Vitallium X40 
and the latter in Nimonic 90. They are mounted at their outer 
ends from the turbine casings, and the I-p stators are dogged at 
their inner ends to an interstage seal. All rotor blading is shrouded 
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OlL FEED TO H.P. COMPRESSOR REAR, 
IST-STAGE TURBINE FRONT AND REAR 
AND 2ND-STAGE TURBINE FRONT BEARINGS 
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TURBINE MOUNTING HEAT SHROUD 


2ND -STAGE TURBINE 


and has fir-tree roots, the h-p material being Nimonic 105 and 
the l-p being Nimonic 90; discs are of Rex 448 or H46. 

In the 104 the turbine casings are stiffened to withstand the 
higher stresses. Each end of the exhaust annulus is attached by 
a bolted joint, the downstream end having an articulated section 
to take up small malalignments between the engine and the jetpipe; 
the latter is attached by means of a quick-release manacle clamp. 

Fuel is fed by a Lucas D-size swashplate pump to the increased- 
capacity duplex burners, via an air/fuel ratio control, full-range 
flow control and fiow distributor. Since the rotational speed is the 
same for both the take-off and cruise rating—the extra power 
being obtained by increasing the turbine entry-temperature—the 
Olympus 104 requires only a single normally-o tive s 
governor, though an overspeed governor is also fitted as a stand-by. 
A j.p.t. limiter can be disconnected by a cockpit switch. 
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MACH No 


The remarkable performance of the Olympus 301 over a range of 
Mach numbers at 36,000ft. N and R denote “normal” and “reheat” 
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MISSILES AND SPACEFLIGHT 


ESRO MEETS NEXT MONTH 


The follow-up meeting to the eleven-nation conference at Geneva 
(November 28-December 1, 1960) which ended in formal agree- 
ment to co-operate in a European space research organization 
will take place in Paris during March 2-3. The Geneva meeting 
provided for another conference to be called within one month of 
the underwriting by member countries of 70 per cent of the total 
£52,000 required for the first year of the agency’s operations. 
Member nations’ contributions are in proportion to their national 
income, which means that Britain will pay 25 per cent of the total 
or about £15,000 for the first year. 

The purpose of next month’s meeting is to elect a Preparatory 
Commission which will have the task of drawing up a permanent 
constitution, prepare a detailed programme of space research and 
work out the finances for this. Each country will be represented 
on the commission by two members, probably one a scientist and 
one a civil servant, and these may be assisted by advisers. An 
executive committee will be formed, together with a number of 
working groups which will study and report on particular technical 
questions. The work of the Preparatory Commission is expected 
to culminate in an inter-governmental conference at which the 
creation of a European Organization for Space Research will be 
established by means of a treaty. 

One of the urgent lems facing the Commission will be the 
acquisition of a suitable rocket to put the European instruments 
into orbit. There is little doubt that, if there is sufficient con- 
tinental support for the Anzlo-French — for a three-stage 
launch vehicle employing Blue Streak as first stage, as discussed 
recently at Strasbourg (see last week’s issue), this vehicle will be 
chosen in preference to the purchase of American rockets. 


RUSSIAN SPACE RESEARCH 


Speaking before members of the Diplomatic Corps in Moscow 
recently, the principal scientific secretary of the Soviet Academy 
of Sciences, Evgeny Fyodorov, said, “We believe that the explora- 
tion of outer space is a matter for all mankind. The Soviet Union 
does not seek to exploit its superiority in outer space for purposes 
hostile to other countries.” He added that, although biological 
space research carried out by Russian scientists had established 
the feasibility of manned spaceflight, “a lot of time is still needed to 
ensure complete safety for human beings in flight and especially 
during the return to the Earth.” 

The speaker outlined the three main trends of space exploration 
in the Soviet Union: (1) the use of satellites for various types of 
scientific research; (2) study of the structure of outer space; and (3) 
study of the Moon and the nearest planets of the solar system. 
Stressing the difficulty of making direct studies of Mars and Venus, 
he pointed out that it would be a practical impossibility to set a 
trajectory with the necessary accuracy from the start of a flight to 
these planets. In-flight corrections would be needed, and this 
made it necessary to have reliable communications over distances 
of over 60 million miles. That problem, he said, would be solved 
“within the next few years.’ 

Referring to the results of the past three years of Soviet space 
research, Academician Fyodorov said that previous concepts of the 
composition and structure of the atmosphere, the structure of the 
ionosphere and the Earth’s magnetic field had been changed sub- 
stantially. Looking forward, he emphasized that study of the 
properties of outer space was opening up new possibilities for 
studying the processes of the formation and development of the 
stars and for studying the nature of gravitation and the nature of 
time. 


MOSCOW MEETING 


A conference of satellite-tracking observers from communist 
countries was held recently in Moscow, at which reports on visual 
and photographic observations of satellites were discussed. The 
staffs of the astronomical stations involved, it was reported, had 
conducted approximately 22,000 observations of artificial satellites, 
and new and improved equipment for this work was described. 

Mrs Alla Masevich, vice-chairman of the Astronomical Council 
of the Soviet Academy of Sciences, congratulated the Staffs of the 
monitoring stations in Bulgaria and Hungary, and asked Dr Hsiao 
Kwan-chia to convey thanks to observers at 24 Chinese stations 
which had made a great contribution to the study of Soviet art:ficial 
satellites. The conference was said to have taken decisions “aimed 
at further developing and ting the monitoring of 
sputniks,” 


CONTRACT FOR NIMBUS 

The Missile and Space Vehicle Department of the General Electric 
Co, Philadelphia, has been selected by the US National Aero- 
nautics and Space Administration to negotiate for construction 
of the first two Nimbus meteorological satellites and for the inte- 
gration of subsystems for the spacecraft. The contract, which will 
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(continued from page 232) 


be worth some $4.5m, follows proposals made by six companies 
to NASA’s Goddard Space Flight Center. 

Nimbus will differ from NASA’s first meteorological satellite, 
Tiros, in two respects. First, it will be oriented so that the tele- 
vision cameras will look down at the Earth at all times. Secondly, 
it will be launched into a polar orbit, permitting the photography 
of the whole globe in each 24-hour period. 

The first Nimbus will be launched by a Thor-Agena B vehicle 
from the Pacific Missile Range into a 600-mile circular orbit. This 
should take place during 1962. The spacecraft will weigh some 
650lb and will carry up to six television cameras, which will be 
improved versions of those carried in the Tiros series. Infra-red 
radiation measurements will also be made. Two large solar-cell 
paddles will be used to provide electrical power to operate instru- 
ments and to charge batteries. 

Cloud-cover pictures and other data stored in the satellite will 
be played back by command from the primary data-acquisition 
site at Fairbanks, Alaska. Scientists in other countries will be 
invited to participate in the meteorological aspects of the Nimbus 
programme. Contractors for the various subsystems are RCA 
Astro-Electronics Division (cameras and solar power system), 
International Telephone and Telegraph Laboratories (infra-red 
equipment), Santa Barbara Research Center (infra-red equipment), 
Radiation Inc (telemetry system) and California Computer (com- 
mand system). General Electric will be responsible for the control 
and stabilization system. 


NEW NASA CHIEF 

Mr James E. Webb, a former Under-Secretary of State and 
Director of the Bureau of the Budget, has been chosen by President 
Kennedy to be the new Administrator of the National Aeronautics 
and Space Administration. Mr Webb is president of Educational 





Mr Webb Dr Glennan 


Services, a non-profit firm engaged in teaching physics in high 
schools; a director of McDonnell Aircraft Corporation; and a 
director of Kerr-McGee Oil Industries. 

The retiring Administrator, Dr T. Keith Glennan, is returning 
to his presidency of the Case Institute of Technology in Cleveland. 


THIS YEAR’S SPACE CONGRESS 


Washington DC—not New York as previously announced—is to 
be the location of the 1961 Congress of the International Astro- 
nautical Federation. Organized by the American Rocket Society, 
the meeting will be held during the week of October 2-7. This 
will be followed during October 9-13 in New York by another 
major spaceflight function, an exhibition (also organized by the 
ARS) entitled ARS Spaceflight Report to the Nation. 


LL 


The Saturn booster is being wy considered in place of the 
Titan 2 as the launching vehicle for the Dyna-Soar spacecraft. 


The West German Rocket Society fired two rockets destined to form 
the second stage of meteorological research sounding rockets to a height 
of 55,000ft on February 12. Weighing about 42Ib each, the rockets 
carried neither scientific instrumentation nor guidance. 


Voice messages transmitted from the United States and reflected from 
the surface of the Moon were received at the Woomera Range, Australia, 
on February 11. The messages included one from Dr Hugh Dryden, 
Deputy Administrator of NASA, to Mr Alan Hulme, Australian Minister 
for Supply, and one from Dr W. A. Pickering, director of the Jet 
Propulsion Laboratory. Dr Dryden’s message was relayed from Wash- 
ington by ground line to the Goldstone Tracking Station in California, 
from where it was transmitted by radio, via the Moon, to NASA’s Island 
Lagoon tracking station, 16 miles north of Woomera village. 
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“tL phrase) can save a farmer thousands 
: I a V 1eS of pounds. Trouble is, the capital cost 
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be ( Manager, Ag ricombine Air Di vision) Mr Davies’ company was started to 

‘ted solve just that kind of difficulty. It 

~ b makes available earthmoving plant, 

l | S a pumps, trenchers and so on to farmers 
will y who have no all-the-year-round need for 
1 such things. This cropsprayer is just the 
bus latest item in Agricombine’s compre- 
CA hensive range of equipment, held ready 


~ for when the occasion arises. 
nt), Like all their equipment, Agricombine’s 


—_ cropsprayer is being bought through UDT. 
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They reckon that most of their equipment 
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months. So the purchase of this plane 
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onal strain on capital. 


UDT is ready to help with all branches 

of flying — buying aircraft for business or 
commercial use, for flying clubs or private 
individuals. If you think UDT can help 
you, get in touch with our Aircraft 
Division at the address below. 
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21 SERIES 


The only approved V.H.F. Communication and Navigation System 
to A.R.I.N.C. Specifications in quantity production in the United 
Kingdom. 


21 Series is currently flying in airline, military and privately operated 
aircraft, and has been selected by the Royal Air Force for Transport 
Command. 
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This “Flight” special feature gives a detailed review of the problems of 
helicopter all-weather operation. The general discussion below is followed by 
reports of relevant work by Louis Newmark Ltd (page 243), Sperry Gyroscope 
Company (page 244) Ferranti Ltd (page 246) and of developments in the 
United States (page 247). A review of data link in air traffic control 

begins on page 251; a report on flight recorders is on page 254. 


Helicopters, 


ULTI-ENGINED commercial helicopters have now 
M reached the state of development where delivery to airline 

operators is about to begin. This fact immediately opens 
up the prospect of all-weather or poor-weather operation on a 
basis of equality with fixed-wing airliners, whereas existing 
passenger helicopters have been limited both in routes and in 
weather minima by virtue of their single-engined powerplants. 
Twin engines form the basis of safety on which all-weather 
capability can be built up, using the knowledge of flight controls, 
instruments and radio aids accumulated in fixed-wing experience. 

Nevertheless, the problem of providing a helicopter with the 
equipment necessary for something approaching all-weather 
operation differs in several important respects from that of fixed- 
wing aircraft. Automatic control and instrumentation will be 
introduced in stages and at first it will not do much more than 
make the transport helicopter capable of flying in cloud en route 
without necessarily reducing the present special VFR minima for 
take-off and landing. There is still no commercial helicopter 
instfument rating on which to base pilot qualification. 

A great deal more than this is already being achieved in mili- 
tary helicopters, some of which can now hunt and attack sub- 
marines under almost completely automatic control. The 
Westland Wessex and its US Navy counterpart, the Sikorsky 
HSS-IN, have the Lear 1N system incorporating Doppler, radio 
altimeter and sonar cable-angle and extension detector to control 

€ entire submarine search operation from take-off to hover over 
the landing pad. Even more advanced systems are under develop- 
rege the same general purpose, but none of them is suitable 

u transport helicopters, either from the point of view of 





A Westland Widgeon at Battersea Heliport (lighting by G.E.C.) 


all-weather 


safety by duplication or in the type of flights for which they are 
intended. More particularly, the weight of these comprehensive 
systems is considerable and occupies much of what should be 
payload in a civil machine. But the knowledge and techniques are 
undoubtedly available and it is the specific application to civil 
operation in an economical form which is the main object of 
this study. 

Certain basic flight-characteristics make the helicopter either 
difficult and tiring or impossible to fly by reference to the six 
conventional flight instruments alone. At moderate forward 
speeds and in reasonably calm air a helicopter equipped with gyro 
and pressure instruments can be flown blind; and GCA approaches 
in forward flight down to about 100ft or 50ft are a standard 
military training exercise. Transition to the hover is made visu- 
ally. But in turbulence, instrument flying is excessively tiring and 
it is quite possible for even a very experienced pilot to become 
disorientated and lose control. There is certainly no prospect of 
operating passenger-carrying services with this scale of equipment. 

In forward flight, a helicopter is unstable. With stick fixed, a 
Whirlwind flying at 40kt will diverge from trimmed attitude in 
an oscillation which doubles its amplitude in half a cycle, or about 
15sec. The Sycamore is rather better; and the Bell and Hiller 
types, whose stabilizer bars impart some gyroscopic stability to 
the rotor head, are substantially neutrally stable. Characteristics 
can vary considerably between individual machines of the same 
type. Aerodynamic surfaces at the tail can provide reasonable 
stability in cruising flight, but they lose their effectiveness at low 
airspeeds. 

The problems become more acute at lower speeds. As the 
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helicopter slows down in level flight engine power can be pro- 
gressively reduced, but a point is reached where power must be 
increased if height is not to be lost. From just above this 
minimum-power speed downwards, flight by sole reference to 
conventional instruments is regarded as virtually impossible. 
The fuselage attitude no longer represents the direction of move- 
ment of the helicopter and pressure-sensing instruments cease 
to operate. While accurate transition from forward flight to the 
hover with conventional instruments is considered virtually im- 
possible, acceleration into forward flight is practicable as a “panic” 
manoeuvre. Full power and some nose-down attitude will provide 
simultaneous climb and acceleration to a safe speed in a sufficiently 
short time for full forward flight to be achieved before control is 
irrevocably lost. 

At the hover, a fuselage displacement in any direction immedi- 
ately results in horizontal motion in that direction. The minimum- 
power speed in a Whirlwind is about 40kt. Minimum-power 
speed increases with the size of the helicopter and aggravates the 
problem, especially in relation to instrument approaches. 

A further complication is the helicopter’s additional control, 
the collective-pitch lever. Although this may be locked and 
virtually ignored for most of the time in cruising flight, it assumes 
primary importance in height control below the minimum-power 
speed. Directly connected with collective pitch-control in some 
helicopters is engine-power control. These two controls often 
need constant, co-ordinated manipulation, and this in itself 
requires considerable concentration. 

In the early 1950s the conclusion was reached both in Britain 
and the US that stability augmentation or autostabilizers must be 
the true solution to the helicopter flying problem. Almost every 
helicopter manufacturer has come to realize that artificial stabiliza- 
tion, based on rate or attitude gyros, is an acceptable, and the 
most effective, way of giving the helicopter a stability compar- 
able with that of the fixed-wing aircraft. Though aerodynamic 
surfaces can perform a similar function they are relatively heavy 
and cease to be effective at low forward speed, when they are 
often most needed. A “black box” can be lighter and smaller and 
acceptably reliable, especially if it is designed as an integral part 
of the control system. In 1954, RAE Farnborough was working 
on autostabilizer development and the US Navy briefly intro- 
duced into service the Bell HSL equipped with roll and pitch 
dampers. 

Almost every large helicopter now has fully powered controls 
and many—notably the Sikorsky range—have no manual reversion. 
Twin jacks are supplied by individual hydraulic pumps, one driven 
by the transmission and the other by the engine. The reliability 
record of these systems is extremely good and the low effort 
required to operate the valves greatly simplifies the addition of 
autostabilizer or autopilot servos. Just as complete reliance is 
placed on powered control, the tendency is to provide duplicated 
autostabilization so that, in theory, the helicopter need never be 
flown in its natural unstable condition. 

The addition of autostabilization radically changes the control 
picture. The helicopter sheds its inclination to depart from 
trimmed attitude, even with the stick free; and, according to the 
actual system parameters, it has a greater or lesser tendency to 
return to trimmed attitude if it is disturbed by external forces. 

Either attitude gyros or a group of rate gyros may be used as the 
signal source for an autostabilizer, the displacement signals being 
shaped in conventional circuitry, amolified and used to operate 
servos in the roll and pitch control linkage. The stabilizer is 
arranged to respond quickly but over only a limited portion of the 
available control travel. The servos are placed in series with the 
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aS 
Cockpit of a Westland Widgeon, showing conventional blind-flying 


instruments. Without autostabilization, instrument flying for any 
length of time would be very tiring 


pilot’s controls, so that servo outputs are not reflected by cyclic- 
stick movements. Because the pilot’ s control demands would tend 
to be cancelled by compensating autostabilizer demands, some 
form of feed-back is applied to inhibit the autostabilizer when 
the pilot is trying to manoeuvre. The small available movement of 
the servo is intended to limit its power; and it is additionally 
arranged to react into the feel spring at the base of the cyclic 
stick. Hard-over run-away autostabilizer demands cannot, there- 
fore, produce drastic results. Feed-back from the cyclic stick 
may be provided by means of force- or position-pick-offs, or by 
micro-switches on loose links in the control runs. Trim settings 
may be altered by conventional positioning of the feel spring or by 
applying precessing currents to the rate gyros. Fig 1 illustrates 
a simple series-servo autostabilizer channel. 

The autostabilizer for the Vertol 107 is an integral part of the 
control system and is fully duplicated. Called SAS—stability 


augmentation system—it includes three hydraulic jacks, weigh- 
ing 5lb each, and independent, duplicated electronic circuitry 
without any thermionic tubes. Total weight, with wiring, is 23]b. 
SAS operates over the full speed-range and will, it is claimed, 


Fig 1. Schematic layout of an autostabilizer system. The stabilizer 
inputs are in series with the pilot's control runs, and its servo loads are 
reacted against the feel spring 


Two Westland Wessex 
anti-submarine _helicop- 
ters, equipped with the 
IN system, made under 
licence by Louis New- 
mark Ltd, flying out over 
the south coast 
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A Sikorsky HSS-2 of the US Navy hovering while dipping 
its sonar ball. Position and height are controlled by 
sonar cable-angle and ball depth 


hold an attitude for up to five minutes. At speeds above 40kt it 
will produce properly co-ordinated turns. In 1950 Vertol pro- 
duced for the little HUP a stabilizer with a heading lock. Because 
stabilizer demands moved the cyclic stick, the pilot was provided 
with a small hand-grip for flying in the stabilized mode—a system 
which was not greatly liked at the time. 

Autostabilization in pitch, roll and yaw axes makes prolonged 
cruising flight by sole reference to conventional instruments quite 
feasible. But the problems of control below minimum-power 
speed remain and there is still no assistance in vertical (collective- 
pitch) control. Near the hover, conventional pressure instruments 
become ineffective and the gyro instruments indicate only attitude 
and can give little or no indication of horizonal motion relative to 
the ground which follows every attitude change. 

The very important, but limited improvement afforded by auto- 
stabilization proved insufficient for the military requirements of 
anti-submarine warfare. Helicopters with dunking sonar equip- 
ment have to take off in groups in virtually any weather and move 
to pre-determined positions relative to a moving ship to form a 
screen around it. Each helicopter must dip and listen at intervals 
and move on a predetermined distance on the ship’s heading in 
order to maintain the screen. If a contact is made, one or more 
helicopters work to pin-point the target. Then an armed machine 
must be guided to the spot to release a homing torpedo or depth- 
charge to make the kill. 

To perform such a mission on a pitch-dark night in high winds 
obviously requires a far greater degree of automation than is im- 
plied in autostabilization alone. First requirement is the ability to 
come to a hover at a predetermined height—about 30ft—and 
remain stationary relative to the water surface. The transition 
from and to the hover must also be automatic. Full automatic 
stabilizat‘on, includinz collective pitch, enzine speed or power 
and heading, is necessary; and the system must be referenced to 
the water surface and not merely to attitude or height. Doppler 
radar and the radio altimeter effectively provide the references. 
Finally, hovering position during sonar dipping is controlled by 
sensing cable-angle and sonar-ball depth. 

The Lear IN System, now being produced in Britain by Louis 
Newmark Ltd as the Mk 19 autopilot, comprises electro-mechani- 
cal autostabilization equipment usinz differential electrical signals 
to control attitude, height and power by means of electric servos 
directly operating the powered-control valves. Gyros and accelero- 
meters provide pitch, roll and yaw attitude, acceleration, and rate- 
of-turn signals. Either barometric or radio-derived height, and 
stick position, automatic trim and engine power-output, are sensed. 
Navigation and hovering data are derived in the form of Doppler 
heading velocity, drift velocity, vertical velocity and sonar cable 
angle and ball depth. A coupler computes the appropriate control 
movements to bring the helicopter from a cruising height and 
heading to a hover close to the water. After taking off, the pilot 
Presses the appropriate rudder pedal to attain a pre-computed 
heading to his screen position. He adjusts this by reference to 

opler drift signals to make good the required track. 

The Doppler used is the Ryan APN-97A, a CW, four-beam 
system transmitting on 13,300Mc/s. It can measure heading 
speeds, drift speeds and ground-speeds of +150kt, any drift 
angle, and vertical speeds of +2,000ft/min. Equipment weight is 
35.2Ib, and the two fixed aerials and transmitter/receiver are con- 
tained in a single unit. A convertor/power-supply derives drift, 
speed and vertical speed signals, which are fed to the autopilot and 
to a cross-pointer instrument for monitoring. When the pointers 
are zeroed the helicopter is stationary; any displacement of the 
Cross-Over point of the needles indicates a control demand—not an 
attitude demand—to regain a “solid” hover. Beside the cross 
Po-nters is a marker which shows collective-pitch control required 
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to maintain preselected height. The instrument receives DC ana- 
logue currents and the autopilot AC analogue voltages. 

In the hovering mode, velocity in any direction is sensed almost 
immediately by the Doppler and the controls are moved to return 
groundspeed to zero. Reference voltages corresponding to 
desired heading and drift are manually set to produce the desired 
course in cruising flight. 

Ryan have also produced a more advanced Doppler, the APN- 
130, which can detect vertical velocities up to + 3,500ft/min. It 
feeds the autopilot and the Loral Electronics ASA-13A navigation 
computer and dead-reckoning position indicator. Additional inputs 
are gyro-magnetic heading, computed true airspeed and wind 
speed and direction. A pre-determined navigation pattern can be 
marked on the circular face of the dead-reckoning position indica- 
tor and the actual course of the helicopter is shown either by a 
lighted silhouette projected from beneath the translucent surface 
of the plotter or by a tracing pen. N-S and E-W distances (either 
Doppler- or DR-derived), true heading and wind speed and direc- 
tion are separately displayed. This more advanced system gives 
better navigational capability. Other navigation computers may be 
used in conjunction with Ryan APN-130 Doppler. Navigation 
computations of the ASA-13A are made on a flat-Earth basis, 
because of the short distances involved. Where ships or shore form 
navigational hazards, search radar either in ships or in the heli- 
copters may be used. 

There is a requirement for a relative-navigation device by which 
one helicopter can direct other machines to the exact location of 
a contact. Here the problem is to provide a common reference 
system over a radius of only a few miles where the only geogra- 
phical reference is the position of the “master” helicopter. It may 
be wasteful or tactically impossible to employ search radar or 
any extensive radiation for position-fixing. Telemetering of 
Doppler-derived dead-reckoning might provide a solution. 

The above details of the IN and derived systems, necessarily 
limited by security restrictions, indicate the degree of automa- 
tion which has to be accepted for anti-submarine operations. With- 
out equipment on this scale the virtually all-weather requirements, 
dictated by an equivalent capability on the part of the submarine, 
could not be met. But during operations with the 1N system the 
pilot is so completely committed to automatics that he has relatively 
little hope of recovering manually if a run-away failure should 
occur in instrument weather or at night. The instrument indica- 
tions which he has before him on the panel show the basic para- 
meters with which the autopilot is operating. It has already been 
pointed out that conventional indicators, or even directors, do not 
allow even a stabilized helicopter to be effectively flown blind at 
the hover. It has not been stated how well the pilot could hover 
by reference to the cross-pointer hovering instrument; but a 
major system failure is in any case likely to affect this instrument. 
The best hope of escape from a failure is the “panic” full-power 
transition to something above minimum-power speed mentioned 
earlier. A hovering height of 30ft certainly leaves little margin for 
hesitation or error. 

Even though the basic control problem has been solved, much 
remains to be done before the techniques can be applied to civil 
operations. Fundamentally the task is to develop the capability first 
to control the helicopter effectively at all speeds from maximum 
cruising down through the minimum-power speed—though not 
necessarily right down to the hover—and to develop at the same 
time the ability to navigate blind and follow ATC instructions. 

The single-engined helicopters now used for passenger services, 
notably by Sabena in Europe and by New York Airways, Chicago 
Helicopters and Los Angeles Airways, are at present lamited to 
operation in special VFR conditions. Their routes are also re- 
stricted to avoid overflying built-up areas—mostly to follow water 
courses which will provide a forced-landing area in towns. BEA 
special VFR minima are 500ft ceiling and half-mile visibility. 
Sabena’s minima are 300ft ceiling and half-mile visibility, the low 
ceiling being possible because of generally low-lying land in their 
area of operations. Over New York, NYA have ceiling minima as 
high as 1,500ft on some routes, because of much greater obstacle 
heights and the need to reach water in case of engine failure. Forced 
landings on land are not contemplated, and the necessary flotation 
gear is a payload penalty. 

Obviously, poor-weather operation will be achieved in easy 
stages, the first probably being en route IFR capability, retaining 
existing take-off and landing minima. NYA Vertol 107s, to be 


Suitable forced-landing facilities for single-engined helicopters are 
usually provided by water. A Sikorsky S-62 here shows its marine 
capabilities on the Thames near Battersea Heliport 
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delivered in less than two months’ time, will have duplicated auto- 
stabilizers and conventional gyro instruments. The object is to be 
able to operate in the existing relatively high ceilings, but in 
reduced slant visibility. The pilot would continue to control 
attitude largely by visual reference to the ground, but would navi- 
gate by means of radio aids, notably duplicated Decca Navigator. 

It seems to be generally agreed that the helicopter working on 
short routes into city centres cannot afford for economic reasons 
to become directly involved in fixed-wing traffic patterns. This 
pre-supposes the use of discrete routes, which will probably not be 
effectively marked by existing radio beacons. The normal VHF 
navaids are in any case unlikely to provide adequate coverage at low 
altitudes over built-up areas. An area-coverage aid strongly sug- 
gests itself—unless Doppler used on short sectors, or MF beacons, 
can provide acceptable accuracy. The ability of Doppler to operate 
accurately at low level over built-up areas is not yet proved. 

There is also a likelihood that the large helicopters will carry a 
“conventional” aid, such as ILS, to enable them to use fixed-wing 
airports as a diversion. There seems to be no acceptable alterna- 
tive to VHF radio as a communications medium. Over southern 
and central England VHF coverage at low altitude is very good, 
but in the New York area, for instance, several repeater stations 
have been set up to ensure coverage at the heights at which the 
helicopters in the experimental all-weather programme fly. 

The equipment mentioned above is conventional, and the con- 
siderations governing its installation are those of weight and 
safety. Yet, with such adjuncts as cabin-address and intercom, it 
could account for an addition of something like 1,000Ib in weight 
and the choice would therefore have to be shrewdly balanced with 








economy. 

It is likely that the large helicopters will operate over sector 
distances of up to 200 miles, involving about one-and-a-half 
hours’ flying. With an additional allowance of up to Ihr for 
diversion or other contingencies, a total flight-time or trip length of 
some 2hr to 2+hr would have to be reckoned. For this length of 
time it would be necessary to provide the pilot with some form of 
assistance beyond plain autostabilization. There are two alterna- 
tives—either a flight director instrumentation specially designed 
for helicopters, or an autopilot. Both can achieve the same result, 
the director retaining the pilot as the servo system, while the 
autopilot leaves the human pilot free to perform other tasks. The 
more the autopilot is designed to do, the more necessary does a 
monitoring device become. With autopilots designed to make 
automatic approaches down to speeds below the minimum-power 
level, an independent director instrument for monitoring purposes 
will almost certainly be a firm requirement. 

The“mission profile” diagrams (Figs 2 to 5) show the prob- 
able stages of helicopter IFR development, from the present special 
VFR limits to the ultimate virtually blind-flying stage. Special 
VFR (Fig 2) implies limited use of navaids, because map-reading 
is fairly easy, especially at present cruising speeds of about 80kt. 
In a 500ft ceiling and half-mile visibility, attitude control is 
always possible by visual reference to the ground and none of the 
present helicopters carries even autostabilization. Severe limita- 
tions apply, particularly in adjusting routes to obtain obstacle 
clearance and, in single-engined helicopters, following routes 
which provide continuous forced-landing facilities in the form of 
water or open ground. 

Autostabilization and better conventional flight instruments will 
allow operations in rather poorer visibility, but there will be 
virtually no improvement in take-off and landing conditions, 
except by the use of an area-coverage navaid allowing slowing- 
down and initial preparations for landing to be completed while 
the heliport is still out of sight. 

The first extension—the ability to cruise in or above cloud, but 
with the same minima for landing or take-off—is illustrated in 
Fig 3. It implies the ability to fly the aircraft for prolonged 
periods on instruments and to navigate without sight of the 
ground. “VFR on top” is then possible. Autostabilization and at 
least an efficient director system for cruising speeds become a 
necessity. As soon as the helicopter operates in or above cloud, 
twin-engined safety is also a must, because allowance for forced- 
landing cannot be effectively made once the ground is out of sight. 

The advantage of en route IFR capability is a much greater 
freedom in choosing routes and the ability, for example, to fly 
airways during all or part of inter-city flights. High ground or tall 
buildings no longer provide en route hazards, although they must 
still be allowed for in the climb and descent phases. An additional 
requirement is, however, effective icing protection; and the weight 
of this must count as a penalty of en route IFR capability. 

, One complication of flying fixed-wing airways on the longer 
inter-city routes will occur in joining and leaving airways. The 
helicopter could leave airways at the edge of the terminal control 
zone for a city and make its way on special VFR lanes at low 
altitudes, but this might prove lengthy and difficult in places such 
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A Chicago Helicopter Airways S-58 flying over typical American city. 
centre scenery. Transport helicopters must be able to operate beside, 
rather than over, such terrain 
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Fig 3. Flight profile for the first stage of IFR operation, involving 
en route JFR flight 


as London, where the main approach lanes to the heliport area on 
the Thames lie close to the most frequently used ILS approach to 
London Heathrow. 

Fig 4 illustrates the probable configuration of an IFR approach 
in ceiling and visibility corresponding approximately to existing 
fixed-wing minima—ceiling between 100ft and 200ft and visibility 
of about ¢ mile. The end of the navigation or en route leg would 
be followed by a descent, in cloud at normal cruising speed, to an 
initial approach height. The helicopter would then have to slow 
down to its final approach speed of about 30kt and lock-on to the 
final-approach aid, descending on a 15° glide-slope, still in cloud. 
In the worst conditions, the time and the visual range available on 
emerging from the cloud-base would probably not be sufficient to 
guarantee a successful transition to hover by visual reference alone, 
and some automatic slowing-down and levelling-off mode w 
be required in the director or autopilot system. Visual contact 
with high-intensity lighting would certainly be established during 
the final slowing-down stage and the final hover and landing could 
be made visually. The lowest speed attained during the automatic 
slowing-down manceuvre would be governed by the minimum level 
engine-out speed of the helicopter (in the case of the Rotodyne 
this speed is about 26kt). In the lowest visibility conditions some 
automatic means of overshooting would be necessary. 

In this type of operation take-off minima would depend on the 
rapidity with which the helicopter could safely make the transition 
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into its slowest automatically-controlled speed and on its ability 
to continue the climb or find its way back to the landing site in 
case of engine failure. The solution depends in this case largely 
upon the performance of the helicopter. Take-offs in rearward 
flight to allow an immediate normal landing in case of engine 
failure look less attractive in the case of a low ceiling, because the 
pilot would have to make a complete transition from rearward 
flight to the hover, and then into forward flight, entirely on 
instruments or autopilot. It is conceivable that the rearward 
climb-out might be made up the glide-slope of the precision aid, 
the transition being made by coming part of the way down the 
glide-slope again and then virtually taking overshoot action into 
a normal forward climb-out. It would seem more practical to 
ensure the ability to make the standard climb to obstacle clearance 
height regardless of engine failure and then to be able to make a 
circuit and standard approach with an engine out. Such problems 
obviously become less severe with three or four-engined 
helicopters. : ; . 

Fig 5 illustrates the possible configuration of an approach in 
ceiling-zero conditions, the actual visibility minima being dictated 
by the ability of the heliport to operate efficiently. The approach 

th from cruising height would be the same as before, except that 
the helicopter—and it would almost inevitably be a three- or 
four-engined type, able to hover outside the ground-cushion with 
an engine out—would make the transition to a blind hover at 100ft 
or 200ft. The final descent would be made vertically over a radio 
beacon and the pilot would probably first have accurate visual 
contact with the ground just before touching down. The high- 
intensity light pattern would be largely obscured from view 
beneath the helicopter airframe until the last moment. 

There is a strong case for relying on high-intensity lighting and 
visual contact for the final landing in order to avoid highly 
complex and probably uneconomical equipment. The final distance 
to be covered and the duration of visual flight would be very short; 
and high-intensity lighting can probably penetrate light fog con- 
ditions below which it would rarely be necessary to operate. The 
improvement in regularity achieved by automating the final 100yd 
and 30ft or so of the approach would hardly warrant the con- 
siderable performance margin and special equipment involved. 


BEA Planning British European Airways’ Helicopter Experi- 
mental Unit, based at Gatwick, has since 1947 been engaged in 
research into the requirements of helicopters in scheduled 
passenger operation and has completed considerable investiga- 
tions of the equipment available and the control techniques which 
would be required. Members of the unit have probably done 
more practical work on IFR operations than anyone else and 
have actually made equipment proposals for specific aircraft. 
Their conclusions indicate that new and specialized equipment is 
required in almost every phase of IFR helicopter operations, 
except possibly for communications. During the night mail flights 
in East Anglia in 1949 they were the first to fit gyro instruments 
and fly at night without visual reference. 

_In the very early days they realized the need for autostabiliza- 
tion as a basic part of the control system. They now consider that 
an electro-mechanical system intended only for stabilization, and 
not for flight-path control as well, can be integrally designed with 
the primary controls; and that, if it is duplicated, it can be fitted 
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A typical European city-centre heliport, the Sabena terminal in the 
Allée Verte, Brussels. The farther S-58 carries flotation gear, not 
inflated, on its wheels 


CRUISE 


INITIAL DESCENT 
NORMAL SPEED 


PRECISION APPROACH 
SLOW -SPEED 


AUTOMATIC PARTIAL 1S0ft CLOUD-BASE 


TRANSITION 
< tex, Rais SNGREMNY 
RES 


z SLOW -SPEED 
HOVER AT TRANSITION ¢ 
100-200ft 
AUTOMATIC DESCENT | 
TOVISUAL CONTACT 








vo arne 

ESE 
TEN NESS 
~ WISE x SR 7S 


SESE SES pw 
fs Spe 
Pak ene 


Fig 4 (upper drawing) and Fig 5 show respectively the flight profiles for 

IFR operation with visual hover and touch-down, and extreme IFR 

operation with blind transition, hover and vertical descent to visual 
contact with the heliport lighting 


Model of one-tenth of the proposed replacement for Covent Garden Market, which would be built over King’s Cross, London, railway sidings and 


surmounted by an 800ft x 1,200ft heliport. 
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Fig 6. Approach configuration from 500ft to the hover, using a precision 

approach aid down to a range of 300ft. According to the size of heli- 

copter, the flare-out and transition would have to be started at between 
77#t and 200#t above heliport level 
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for an additional weight of as little as 50lb. A stabilization system 
not designed as an integral unit would weigh between 80 and 
100Ib. 

In a Whirlwind, BEA evaluated the Newmark Mk 14 autopilot 
and carried out extensive i. with Decca Navigator both as an 
approach and en route aid. Employing Decca with large-scale 
Flight Log charts, they made the first completely blind helicopter 
landings in a Sycamore as long ago as 1954. A lighting pattern, 
based on the Calvert principle, was developed and demonstrated 
during 1958 and is now used in conjunction with visual glide-path 
indicators. Both VHF and visually simulated approach beams 
have been tried at various glide-slope angles; and an Elliott micro- 
wave harbour beacon, which gave good performance close to 
obstacles, was also evaluated. The Bendix sonic altimeter was 
tested and considerable work was done in conjunction with Sperry 
on the adaptation of the Zero Reader as a flight director. This 
particular line of development has resulted in a Sperry venture, 
further details of which are given in another section of this review. 
Early experiments involved the use of a Zero Reader computer 
modified to accept additional signals from three rate-gyros and 
cyclic stick-position. An ia.s. term was then added to assist in 
speed control. As an interim measure the Zero Reader was 
positioned next to a conventional artificial horizon to provide the 
attitude background; and an early Smiths Para-Visual Director 
was fitted to give vertical guidance. 

BEA estimated that an autopilot in which long-term signals for 
cruise control were fed into the stabilizer servos might add 75lb 
to the weight of the helicopter. Of this, some 201b might represent 
a rotor speed control, if this was not already provided. 

Operational research was directed initially to a specification for 
navigation and flight-control equipment for the Rotodyne. BEA 
decided that for the type of operations the Rotodyne would be 
required to perform they would need duplicated autostabilization 
and duplicated rotor speed-control as basic items. To this would 
be added a four-channel autopilot (pitch, roll, yaw and collective- 
pitch) with modes for attitude holding, course holding, radio 
aid-coupling, height or speed lock, automatic slowing-down to 
minimum level single-engined speed, and coupling to an approach 
aid. A flight director with the same modes would be provided as 
a stand-by to the autopilot to allow monitoring and manual 
take-over as a final resort. Autopilot and director instruments 
would have common switching, but there would be a separate 
control computer for the instruments. 

There is a problem in obtaining accurate air data at low speeds, 
because of interference of rotor downwash with the pressure head. 
Height, airspeed and rate of change of height signals are needed; 








Westland proposal for a heliport over the Thames beside Waterloo 
Bridge. Two directions of approach along the river are possible and 
the site would have direct access to Charing Cross 

Flight” photograph 


FLIGHT, 24 February 196 


and an air-data computer to relate indicated dynamic and static 
pressure to engine power-output might provide acceptable 
information at airspeeds down to 20kt. The air-data computer 
would also have to be duplicated. Total weight penalty of the 
whole flight control system might be 500Ib. 

En route navigation aids would, as stated before, probably 
include one unit of the standard airways aid as a back-up, by 
would probably be based on Decca Navigator. There is a p 
of a duplicated Decca combination in which the primary receiver 
would operate a Flight Log and the secondary receiver would be 
simplified and intended to operate a “ghost buoy” course com. 
puter serving a left/right needle and autopilot coupler. The two 
sets together might weigh 100lb. Conventional ILS and marker 
beacon might be included as a stand-by in case the helicopter had 
to divert to an airfield. A cabin-address system is required. 

The approach problem calls for a relatively steep glide-slope in 
order to reduce the terminal area around a heliport. The helicopter 
would descend at 15° and at about 700ft/min at an airspeed of 
30kt, i.e., below minimum-power speed. Director or autopilot in 
roll and pitch axes and for collective-pitch would be necessary, 
with yaw control for the final hover and landing. Limited freedom 
in choosing approach directions would probably make cross-wing 
approaches necessary and drift angles of up to 40° could wel 
result, because of the very low airspeed. The ideal rate of descent 
would be 700ft/min, with a maximum of 1,000ft/min when 
regaining the glide-slope after deviating. Minimum cloud-base 
would probably be about 150ft; below this, engine-out perform. 
ance would mainly dictate the approach path and speed. 

The actual landing would be achieved visually with the aid of 
approach lights from about 100yd out. BEA believe that the 
techniques to allow completely automatic landing are already 
established, but their fixed-wing experience of approach couplers 
has determined this first stage of helicopter poor-weather opera- 
tion. No one has yet carried out high-angle coupled approaches, 
although BEA’s experience of manual approaches on 20° and 
15° glide-slopes with Decca, Zero Reader and other equipment is 
probably unrivalled. 

The approach aid_ itself, which would be duplicated in the 
helicopter, must be microwave in order to provide the required 
performance close to obstructions. There are other possible 
methods based on area coverage to allow complete freedom of 
landing direction, or even on three-dimensional area coverage, or 
cubic coverage with a system like Decca. It is reported that Pye 
Telecommunications are developing a microwave directional 
approach aid in conjunction with RAE; and BEA have themselves 
issued a specification for such a system. It calls for glide-slope 
angles between 10° and 20° transmitted over a 40° arc from the 
heliport. It must provide accurate guidance down to 100yd from 
the touchdown point, together with range measurement through- 
out the approach. For a fixed-wing aircraft following a flight path 
down to the runway, ground speed need hardly be assessed and 
airspeed is virtually a safety factor, but for helicopters ground- 
speed is far more important and range/rate information can be 
used to calculate it. Range is also the best parameter on which to 
base the timing of transition from one mode to another. 

Fig 6 indicates the dimensions of an instrument approach at 
15° glide-slope from a 500ft cloud-base down to the beginning of 
the flare-out at 100yd from the source of the approach aid. On the 
15° glide-slope, the helicopter would be at 500ft some 1,870ft from 
the glide-path origin and, at 30kt, would cover the 1,640ft from 
a height of 500ft to a point 300ft from glide-path origin in 39sec. 
Assuming that the glide-path guidance is released at 300ft from 
the transmitter, the flare-out and transition would be started not 
lower than 77ft above the heliport. The helicopter would have to 
reduce a stabilized rate of descent of 650ft/min to zero and hover 
at about 20ft above the pad before touching down. 

For a given approach speed and vertical g limitation (dictated 
by passenger tolerance), the height lost while reducing the 
approach rate of descent to zero would be directly proportional to 
the weight of the helicopter; and the greater the height lost the 
more accurately should the manceuvre be performed. A very 
large helicopter might have to begin flaring-out at 200ft, which 
would be 776ft and 15sec from glide-path origin. 

Headwind or tailwind components would greatly affect ground- 
speed during the approach and therefore, also, the rate of descent 
required to make good the glide-slope. A 20kt headwind would 
reduce 30kt i.a.s. to a groundspeed of 10kt, requiring a rate of 
descent of 290ft/min and very small deceleration into the hover. 
An extreme opposite case, a 20kt tailwind, would increase gro 
speed to SOkt and call for a rate of descent of 1,660ft/min followed 
by a correspondingly ample flare-out and deceleration. A 20kt 
cross-wind at 90° would cause 40° of drift. Because of the very 
much lower airspeed and steeper glide-slope, wind has a much 
greater effect on helicopter approaches than it does on fixed-wing 
aircraft. An approach at constant groundspeed, the measurement 
being made by integrating range signals from the approach aid, 
would therefore provide an attractive solution. These are the 
lines along which BEA are planning instrument approaches. 
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Above, left, experimental printed circuit modules for one stabilization axis of the new Newmark autopilot. Centre, Millimin packaging of a 
similar unit. Above right, the Westland Wessex, in which the IN anti-submarine system produced by Newmark under Lear licence is installed 


Louis Newmark Helicopter Autopilots 


Fok some years Louis Newmark Ltd have been engaged in the 
design and manufacture of flight controls systems for both 
fixed-wing aircraft and helicopters. Their biggest project in the 
helicopter field has been to “anglicize” the Lear HSS-1N helicop- 
ter anti-submarine system installed in the Westland Wessex as 
the Mk 19 autopilot. Those features of the system which it is 
permissible to mention have been described in an earlier portion 
of this review. The 1N incorporates a large number of thermionic 
valves. 

In conjunction with RAE, Newmark developed the Mk 14 auto- 
pilot for the Royal Navy and this equipment was evaluated in a 
Whirlwind both by RAE and Westland; and it is currently being 
used by the BEA Helicopter Experimental Unit as a basis for 
all-weather development. A brief account of a flight with this 
equipment appeared in Flight for January 8 last year. The auto- 
pilot provides short-term stabilization and attitude control in the 
pitch, roll and yaw axes, using rate gyros, together with additional 
yaw (or rather torque) compensation derived from collective-pitch 
lever position. Long-term flight path control using signals from 
a modified, panel-mounted artificial horizon and gyro compass can 
be added to the stabilization mode in cruising flight; and the 
heading lock is also applied in a hovering mode. 

The stabilization mode relies on three rate-gyros from which 
both rate and “short memory” angular position signals are derived, 
so that the autopilot not only damps displacements but tends to 
return the helicopter to its trimmed position following a displace- 
ment. Pilot’s control demands are superimposed on the stabiliza- 
tion with the aid of force sensers in the control runs, so that the 
pilot has a stable machine to manceuvre. In the cruise, or long- 


term attitude mode, trim controls allow small attitude adjustments 
to be made. In either the cruise or hover modes a disengage and 
manceuvre button may be pressed to return the autopilot tem- 
porarily to the stabilization mode while heading changes are 
effected. The autopilot is intended for helicopters with powered 
cyclic and manual yaw controls—presumably, therefore, for the 
Whirlwind—and the yaw servo provides some power assistance to 
the directional pedals. Stabilization, cruise and hover modes can 
be selected by a three-position switch on the cyclic stick and the 
system can be immediately disengaged or overridden. 

A height lock was added to this autopilot and experimental work 
is still proceeding, but Newmark are currently developing an 
entirely new lightweight autopilot based on plug-in, transistorized 
modules which are as far as possible standardized to perform the 
same function in any axis. “Parameter boards” with presetting 
facilities could make the autopilot quickly adaptable to various 
types of helicopter or to various types of control laws. Initially, 
three-axis stabilization and limited long-term control will be pro- 
vided, with heading, height and speed locks, but approach and 
navigation couplers are to follow. 

Either powered or plain mechanical controls could be actuated; 
and panel-mounted gyro instruments would be used, if available, 
to supply attitude and heading terms. Rate terms are taken from 
rate gyros. The accompanying illustrations show some of the 
experimental units so far produced on these general principles. 
Although Newmark are working principally on military contracts, 
civil requirements are being kept in mind and this type of equip- 
ment should provide a high degree of flexibility in installation. 

From the point of view of equipment design, vibration is prob- 
ably the most severe of the traditional environmental conditions 
to allow for. Vibration induced by rotors and blades is generally 
low, say up to 20c/s, but its amplitude is high—and much closer 
to the theoretical maxima stated in the specifications than is the 
case with fixed-wing aircraft. 


Left, components of the Mk 19 autopilot of the IN system. Below, the 


Mk 14 helicopter autopilot developed by RAE and Newmark 
“Flight” photographs 








FLIGHT, 24 February 1961 





ier |= SYSTEM Beeaeons 





Sperry/BEA 
Flight 
Directors 


yh in America and in Britain, the Sperry Gyroscope Co has, 
of course, been actively engaged in the development of 
instruments and autopilots for helicopters. For some years 
the company in New York has flown two S-55s extensively and 
at least one complete helicopter autopilot has been produced. 

In Britain, Sperry have been working for some years with the 
BEA Helicopter Experimental Unit and MoA to solve the prob- 
lems of flight-instrument design for helicopters and, through this, 
to investigate related control problems. Results of this programme 
were announced a fortnight ago. A working flight director system 
has enabled pilots—even those without previous helicopter 
experience—to fly the experimental Whirlwind successfully and 
accurately. A Flight representative, with limited helicopter 
experience (none of it on Whirlwinds), was able to fly the 
machine accurately in turbulent air without looking outside the 
cockpit; he changed speeds and made repeated turns demanded 
by BEA’s experimental pilot Capt J. Reid. 


Below, schematic layout of the information and computation channels 
in the Zero Reader flight director being tested in a BEA Whirlwind 
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EROM VERTICAL GYRO ee The Zero Reader was first applied to the Whirlwind as a basic 
~~ ae | two-axis attitude director with its computer modified to give not 
PITCH TRIMMER ] AMPLIFIER|, | AND attitude directions, as it does in the fixed-wing application, but 
(SET BY PILOT) r AND SuOTHING control demands, thus using the pilot virtually as an autopilot 
— . b MIXER CIRCUITS servo. Rate gyros and cyclic stick-position feed-back had to be 
— 4 added; and the helicopter could then be flown down to speeds 
|STICK PICK-OFF slightly below cruising. The standard cross-pointer presentation 
(FORE & AFT CYCLE) and Zero Reader control panel were retained. 
— In order to extend the director function to speeds below mini- 
mum power value an extra element had to be added. Whereas at 
normal forward speeds cyclic stick movement would control height 
over an adequate range in the conventional fixed-wing way, the 
same control adjustment would be ineffective when following a 
steep glide-slope at low speed. Collective-pitch adjustment was 
necessary and a separate indicator was added beside the cross- 
pointers. At still lower speeds a similar yaw indicator was required; 
but, for the moment, a conventional ball slip-indicator is fitted 

above the Zero Reader. ; 
The four elements together are fairly “noisy”—someone jokingly 
said the pilot needs four eyes—but it is only necessary to follow 
all the indicators closely at the lowest speeds, and then only for 
short periods during a final approach. Working on similar lines, 
American Sperry produced the globe horizon and four-axis direc- 
tor illustrated here, but they did not find it acceptable, partly 
because the markings themselves introduced considerable clutter 
and partly because the instrument was being proposed for pro- 
— . longed flying in the most difficult helicopter conditions. Further- 
| more, the dial itself was only of 34in diameter, which is rather 
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porated in the Zero Reader portion of the Sperry/BEA flight 
director. The basic inner loop functions of stabilization are f 
into the cross-pointers. Heading hold, preselected heading changes 
and ILS localizer signals, are additionally fed into the vertical 
pointer; and pitch terms for holding a barometric height or pre- 
selected speed are fed into the horizontal pointer. Long- and 
short-term control demands for cruising flight are therefore pre- 
sented on one simple cross-pointer instrument, and the signals 
are suitably damped and filtered to make the demands extremely 
easy to follow. Turn demands are related to a constant rate of 
turn so that the maximum demanded bank angle is proportional 
to airspeed. y 

A separate vertical indicator channel has been added to direct 
the use of the collective-pitch lever at less than minimum-power 
speed, and in the first equipment the indicator is an early Smiths 














































































PVD unit more than 12in high. In this instance the PVD is not 
really intended to be used in its true application as a peripheral- 
vision director, but its qualities in this direction could be extremely 
useful when the cross-pointers ong | the stabilization terms 
are demanding concentrated attention. During the recent series 
of demonstration flights the Gatwick ILS glide-slope was not 
operating and the PVD collective-pitch director was therefore 
shown connected to a barometric height lock, which is its second 
application. One of its attractive features is that the pilot views 
two separate demand channels for his two separate controls, the 
cyclic stick and the collective lever. The division of channels 
appeared to Flight’s representative to be logical and easy to follow. 
During an instrument approach, the pilot is quite distinctly holding 
the speed with the cyclic stick and Zero Reader and following the 
glide-slope with the collective lever and PVD. 

In the experimental installation shown at Gatwick, the stick 
pick-offs and pitch channel have been made by BEA themselves. 
A radio coupler was taken from a Smiths SEP.2 autopilot and a 
speed lock from a pilotless aircraft was modified by BEA to cover 
a lower speed range. The height lock for the collective lever was 
taken from a Smiths autopilot. A fully engineered system could, 
of course, be made a great deal more compact and lighter. 

The instrument display itself is also to be developed and Sperry 
have available the three instruments illustrated above. The first 
is a Zero Reader cross-pointer, incorporating vertical and yaw 
director indices respectively in the left-hand and lower edges. The 
knobs marked P and R are for pitch and roll trim. This repre- 
sents a complete, single-instrument version of the equipment now 
being flown in the BEA Whirlwind. In the near future BEA 
intend to make a formal comparison between the meter and PVD 
presentation of collective-pitch demands. 

It is a traditional requirement of flight director instruments for 
fixed-wing aircraft that attitude should be shown as a background 
to the director commands. Sperry have accordingly proposed the 
use of their roller-blind attitude director operated from a remote 
attitude gyro. The instrument has a large-diameter dial on which 
the external horizon is presented as a division between light and 
dark colouring on the roller blind viewed in relation to fixed rings 
and a dot on the dial face and fixed indices at the three o’clock 
and nine o’clock positions on the dial. Bank angle is also indicated 
by a moving pointer on the lower rim of the dial. Collective-pitch 
and yaw scales are on the left-hand and lower edge; and director 
instructions for pitch and roll appear as a moving dot suspended 
on cfoss-wires. The third picture shows the American Sperry 
34in dial with a two-colour globe horizon marked with dive and 
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‘A Whirlwind cockpit with Zero Reader (on the coaming), control panel (top right), Decca Navigator and early Smiths PVD for height control. 
tight are the Sperry New York globe-horizon helicopter director, the helicopter Zero Reader and the Sperry roller-blind helicopter director 
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climb angles. The fixed reference is covered in the picture by the 
moving cross-pointers. Collective-pitch and yaw indicators are 
incorporated and the arrowed knobs are for pitch and roll trim. 
Sperry and BEA hope to fly the roller blind director in the Whirl- 
wind later this year. 

Flight’s conclusion after flying with the plain Zero Reader and 
PVD in the experimental Whirlwind suggested that, in a combined 
attitude/director instrument the director demands were rather 
more important than the attitude indications. First, the control- 
position demands of the director represented much tighter control 
of the pilot than the attitude demands in a fixed-wing machine 
and, secondly, attitude is less significant in a helicopter at fairly 
low speeds than it might be in a fixed-wing aeroplane. In the 
roller-blind instrument as illustrated, the attitude indication to 
some extent dominates the director dot. It seems likely that the 
dot will have to be made more prominent and the attitude presenta- 
tion toned down, possibly by the use of two tones of grey rather 
than black and white. The relative merits of the collective-pitch 
scale and PVD for the same purpose will probably be determined 
to some extent by the distance the eye must travel from the 
attitude to the collective-pitch display, making allowances for the 
fact that PVD is extremely compelling even if it is removed some 
distance from the main display. In the experimental Whirlwind 





the PVD was mounted well in front of the panel, about half- 
way between the pilot’s eye and the Zero Reader, and therefore 
remained largely out of focus. Its indications were, however, 
unequivocal and immediate. 

As a research tool the Sperry/BEA equipment has already 
proved its value, not only in the development of instruments but 
in the wider helicopter control field. The flight director can 
obviously be applied as an autopilot monitor and stand-by in a 
future BEA transport helicopter, but it would also serve as a 
simple system to give smaller helicopters adequate en route IFR 
capability when the cost and weight of a full automatic control 
system could not be justified. 


This Vertol 44 is hovering under control of a Sperry autopilot. The 
pilot is holding both hands out of the window 
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ORK on a flight director for helicopters was begun by the 

aircraft equipment department of Ferranti Ltd as a private 
venture during 1958, but MoA endorsed their ideas and 
began to support the project during the following year. A flight 
director, or an autopilot, was evidently needed to extend the 
capability of the helicopter in poor weather; and a director would 
also become a requirement for monitoring the more capable 
autopilots. 

It was realized that there was a fundamental difference between 
directors for fixed-wing aircraft, which made attitude demands 
based on the presumption of a safe airspeed, and a helicopter 
director, where no consistent “background motion” of the aircraft 
could be assumed. The helicopter director would therefore have 
to provide demands for control position, rather than attitude; and 
four axes—roll, pitch, yaw and vertical—were involved. A fifth 
function, engine power-control, was necessary if the powerplant/ 
rotor combination was not automatically governed to run at con- 
stant speed or power. 

rototype of the attitude director was first exhibited at the 
SBAC display at Farnborough last year. Considerable test flyinz 
with an experimental director has been completed in a Whirlwind 
by RAE, which showed that even without autostabilization a pilot 
is able to fly the machine with considerable precision for more 
than an hour. The effectiveness of the system was substantially 
proved. A prototype of the navigation display which will form 
part of the eee system is now almost complete and flight tests 
should soon begin. 

The complete system includes the attitude and navigation dis- 
plays, a vertical gyro from which attitude and pitch and roll rate 
are derived, an azimuth gyro giving heading and rate of change of 
heading and a control computer. An air-data computer giving 
height, speed and rate of change of these quantities is required. 

The computer feeds the displays, but could also control auto- 
pilot servos. In addition, Ferranti are designing a coupler for 
radio aids such as ILS (or presumably, a helicopter equivalent), 
Tacan and Doppler in order to allow long-term flight-path control. 
An approximate block diagram is shown in Fig 1. 

The attitude director, illustrated here, occupies a Sin X Sin panel 
cut-out. It has been made as large as possible in order to provide 
the maximum sensitivity without having to resort to unrealistic or 
non-linear indication. The aircraft silhouette traditional in arti- 
ficial horizons has been replaced by a fixed datum ring in the 
centre and two pitch scales placed at the sides in order to leave 
the central area as free as possible. Attitude is represented by the 
relationship of the pitch scale and ring with the horizon bar. The 
scales cover a pitch range of +5° to allow for attitude variations 
in steady flight. An adjustable datum for this purpose was con- 
sidered undesirable, because of parallax errors and possible mis- 
taken setting. A traditional bank-angle scale is at the bottom of 
the dial. 

The director function is provided by a moving ring index sup- 
ported on cross-wires and controlled in such a way that when the 
control column position is correct the ring index is centred and 
the helicopter is on or properly approaching the attitude required 
to produce the wanted flight-path. 

The linear index across the top edge of the dial provides turn 
demands in the same sense as the slip-ball of the turn-and-slip 
indicator, but it controls long-term heading, the short-term cor- 
rections being fed into the director ring for correction by cyclic- 
stick movement. At speeds below about 20kt, all turns are made 
flat by yaw alone, and all turn demands are then fed into the 
yaw index alone. 

Obviously, the vertical linear index in the left edge of the dial 
controls collective-pitch demand and is used during controlled 
descents on a glide-slope or for height holding. During an instru- 
ment approach, the speed demands would be fed in through the 
fore-and-aft cyclic demand and only height terms would appear 
in the vertical scale. Some collective-pitch demand would also 
appear during sustained turns, when the helicopter, like many 
fixed-wing aircraft, tends to lose height. 

A single attitude and director combination, such as a horizon 
and Zero Reader, can keep a pilot fully occupied; and the addition 
of yaw and collective-pitch directors seem to risk making the 
display too “noisy” at times. The number and diversity of informa- 
tion channels requiring control reaction from the pilot are fairly 
high, so simplicity @vhich is the main purpose of a director) looks 
like being lost. Practical trials, however, seem to disprove this; 
and Ferranti point out that the attitude director will probably be 
used mainly to monitor autopilot operation, in which case the pilot 
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Fig 1, above, shows the schematic layout of the Ferranti director system. 
Top left, the attitude director instrument 











has only to observe that all three director elements are centred. 
Hand-flying with the director in cruising flight would also be 
simplified, because then only the cyclic stick (and therefore the 
director ring) would be in constant use. As far as taking over 
manually following an autopilot failure is concerned, it is possible 
that only one channel or axis would fail, thus making it necessary 
to take over only part of the complete control task. 

The first trials at RAE with the four-axis director equipment, 
in a Whirlwind without autostabilization, showed that the pilot 
could fly blind for more thant an hour without fatigue and with 
great accuracy. Pitch attitude was in fact held to within +1° and 
the results were directly comparable with those achieved by an 
autopilot. The main difference was that the autopilot’s control 
movements were sharper than those of the human pilot using the 
director. The first engineered version of the director attitude 
display, complete with the first navigation display and computer, 
should be test-flown during the next f:w months. 

While the attitude director tells the pilot where to move his 
controls, it can tell him little if anythiag about the flight path his 
aircraft is following. This is the function of the navigation display 
(Fig 2) which is a situation indicator and not a director. It also 
provides controls with which the iong-term flight-path parameters 


Fig 2. The navigation display with its rotating compass card, height 
deviation scale and control knobs. The four different roller-blind 
displays which can appear inside the compass ring are shown overleaf 
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STC Aircraft Aerial Department uses accurate scale models of 
aircraft to plot polar diagrams quickly and accurately without 
the necessity for tests on full-sized aircraft. The results obtained 
enable aircraft designers to plan the radio installation early ip 
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may be set up. Basically, the Ferranti unit is rather like the navi- 
gation display of the Smiths roller blind Flight Data System for 
fixed-wing aircraft. It has a rotating compass card surrounding 
a plan-position display made up of roller blinds which can be 

itioned relative to the central fixed datum ring for four 
different modes, mid-course navigation, ILS, hover and land. 
The mid-course display, Fig 2c, provides range rings and bearing 
information. For ILS, Fig 2d, the arrow-sha pointer appears 
and provides not only angular but positional information relative to 
the localizer beam. Glide-slope displacement is shown on the 
height deviation indicator on the navigation display. Collective- 
itch demands for glide-slope following appear beside the attitude 
display. There is a possibility that a glide-slope needle on the navi- 
gation plan-position display could appear almost parallel to the 
localizer arrow in cross-wind landings with high drift. 

Simulator trials by the Institute of Aviation Medicine indicated 
that a suitable type of pattern for a hovering display was the 
rectangular lattice pattern shown in Fig 2b. It is formed in the 
instrument by two roller blinds—the upper one being transparent 
—each carrying a set of parallel lines. The lattice has no geo- 
graphical significance and is related only to movement relative to 
ground or water surface. It naturally depends on Doppler signals 
for its surface contact. The purpose of this mode is to tell the 
pilot, as he monitors the autopilot, exactly when the helicopter is 








Figs 2a, 2b, 2c and 2d show, 

respectively, the landing, hover, 

mid-course and ILS modes for 
the navigation display 
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stationary. After he has pressed the hover demand control of the 
autopilot in forward flight the transition begins, but he has no 
indication when he is actually hovering. The compass ring will 
continue to indicate his heading; and the track pointer on the 
compass card will show the Doppler-derived track. 

The landing display, Fig 2a, is intended for operation with a 
presision approach aid giving both centre-line and range informa- 
tion. The parallel “tramlines” would indicate position relative to 
the approach centre-line (localizer) and the single transverse bar 

id indicate range from the touchdown point. Tramline and 
range bar always remain at right angles to each other and where 
they cross represents the touchdown point. The range signals are 
linear so that some range-rate information can be derived. 

Beside the compass dial is the height deviation scale and, below, 
the height datum setting, the purpose of which is self-evident. The 
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Fig 3. Schematic layout of combined flight director and 

autopilot with duplicated automatic stabilization equip- 

ment. Stabilizer inputs are in series and autopilot inputs 
in parallel with the pilot's controls 
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scale is long enough to provide some rate information and it is 
possible to tell when the helicopter is settled at a given height. 
Radio altimeter, Doppler height sensing or barometric altimeter 
would provide the basic information. 

If a flight director is to be used for monitoring an autopilot it is 
obviously necessary that both systems should produce the same 
control demands at any moment; and the computers for the two 
systems will therefore be very similar if not identical. Ferranti 
might therefore contribute to the helicopter autopilot field with an 
integrated instrument and control system in which individual data 
sources could be arranged to feed either of two computers, one 
serving the flight director and the other the autopilot. Duplicated 
autostabilizers with a changeover could be integrated with the 
control system and an advanced degree of duplication and standby 
would result. Fig 3 shows a layout of this kind. 


All-weather Helicopter Research in the United States 


N terms of time and resources, the American helicopter and 
' instrument manufacturers, the Services and the Federal Avia- 
tion Agency are all some way ahead of their counterparts in 
Britain in achieving helicopter instrument flight and all that goes 
with it. Particular examples are the helicopter anti-submarine 
systems such as the 1N, by Lear, and its successor the 2N, being 
developed by Hamilton Standard; the FAA helicopter operations 
Programme, now well into its second phase; and the extremely 
ambitious and uninhibited thinking involved in the helicopter 
Portion of the Army/Navy Instrumentation Programme (ANIP) 
for which Bell Helicopter Co has the co-ordinating authority. 

Phase I of the FAA helicopter programme was designed to 
produce an initial estimate of the problems of operation in and 
around a large city, with emphasis on the navaid to be used. All 
five of New York Airways Vertol 44Bs were fitted with Decca 
Navigator, which was operated for some months during normal 
passenger-carrying flights. NYA did not, however, depart from 
Its VFR, map-reading type of flying. New York is a very-high- 
density air traffic area, it has weather which varies from heat-wave 
summers to blizzard winters, and it includes ground obstructions 
about as high as are likely to be found anywhere. The final report 
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on Phase I was published by FAA late in 1959 and included 
a detailed, independent evaluation of Decca performance by 
Airborne Instruments Laboratory Inc. 

Among the general conclusions resulting from the programme 
were that helicopters would, for reasons of operating economy, 
have to keep clear of fixed-wing traffic areas and that they would 
probably have to operate below airways in a rather confined air- 
space band between 1,000ft and 1,500ft. Height separation between 
helicopters, and obstacle clearance, would be reduced below 
fixed-wing levels. Helicopter airways would be much narrower 
than the ten-mile width allowed for fixed-wing aircraft; and one- 
way routes might be employed. It was stressed that helicopters 
would operate among and not necessarily above obstacles and 
that they therefore required a very precise area-coverage naviga- 
tion aid capable of operating below line-of-sight. The existing 
“common system” VHF and UHF aids would not be adequate. 
Curved flight-paths might be flown, rather than sequences of 
straight legs. 

Helicopters entering a terminal zone in cloud would probably 
have to let down to a fringe heliport and continue visually to the 
city centre at low altitude. Eventually, all heliports which were 
sufficiently unobstructed might have their own precision-approach 
aids. Ultimate IFR minima were stated to be 50ft ceiling and one- 
eighth mile visibility, using outline and approach direction lighting 
to assist final landing. 

The whole traffic-control problem in an area like New York was 
that of being able to direct a large number of machines in a very 
restricted area, and a much higher data rate between helicopters 
and ground controllers would be necessary. Airspeeds would have 
to be restricted in the high-density areas—high speed meant little 
in terms of journey time over very short routes—and the best 
cruising speeds of between 150kt and 200kt would only be feasible 
on the longer en route sectors. The background to these considera- 
tions was a predicted “explosive increase” in helicopter travel 
during the next decade; the Port of New York Aur ority 
estimated that by 1975 more than 6,000,000 people would be 
arriving at or leaving Manhattan by helicopter every year. 

The helicopter operations programme was not solely concerned 
with civil operations, but was also intended to provide all kinds of 
practical information for the services and manufacturers as well. 
One of the problems was that of pilot qualification. There is as yet 
no civil instrument rating for helicopter flying, either in Britain or 
in America, but the US Navy and Army have cleared some types 
of machine for IFR operations and run training courses in instru- 
ment flight. Ratings are issued, but they are subject to certain 





The Boeing Verto! 107 prototype landing ot the new Wall Street 
heliport in New York. This and the view on the previous page show 
the kind of area in which helicopters may have to operate in poor weather 
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restrictions because of the variety of operating techniques j 

in different types of helicopter. This capeseaaan a problem wii 
civil authorities have yet to solve. 

_ The FAA has hitherto certificated helicopters under CAR 3 for 
fixed-wing aircraft, with certain relaxations in stability and control 
requirements based on the “state of the art” in helicopter desj 
It went a stage further with the Cessna CH-IC in issuing an IFR 
certificate based on control characteristics which would allow the 
machine to be flown in cloud using conventional instruments with 
adequate safety in case of various malfunctions. Cessna produced 
some remarkable stability and trim devices employing pneumatic 
bellows sensing air pressure and engine intake-depression and 
rate gyros driven by the transmission working in series with the 
roll and pitch-control linkages from the cyclic stick. Flight in 
cloud and in moderate icing, and approaches under various degrees 
of instrument and electric failure proved the CH-IC to be capable 
of conventional instrument flight in most conditions. But even 
this only covers the handling side of IFR certification. 

The Phase I FAA operations programme involved only VFR 
flying, because of the single-engined helicopters which had to be 
used. It was therefore decided to run Phase II with multi-engined 
military machines operating over selected routes on a scheduled 
basis, the pilots flying actually in cloud or “under the hood” aij 
the time. A special FAA traffic-control centre was set up and the 
routes were arranged to run right across the New York area with 
lateral or vertical separation, as appropriate, from fixed-wing air. 
ways. Flat and hilly country, water, multi-airport terminal area 
and a large airport in a high-density area (Idlewild) were involved. 

Two Sikorsky H-37 twin-engined helicopters fitted with dupli- 
cated Decca Mk 8 receivers were to be operated initially, with US 
Army and Marine crews but, as the programme progressed, every 
kind of multi-engined helicopter and navigation aid were to be 
added. Both Vertol and Omega types were to participate; and 


The Cessna CH-IC which, with novel stabilization devices, has been 
cleared by the FAA for operation in cloud 


most of the support from the Services and from industry was to 
be given free of charge. 

Well over 600 hours’ flying were completed during the last eight 
months of 1950. Unfortunately, a recent Flight request to the FAA 
for information on Phase II met with the reply that nothing can 
be said before the final report is completed on June 30. Neverthe- 
less, the effort and resources involved are considerable and should 
provide some significant conclusions. It is a pity that nothing 
remotely comparable has recently been attempted in this country. 
Neither the hardware nor, apparently, the official support, ate 
available to attempt operational trials on anything like a 
equivalent scale. 


The Esoteric Approach While the helicopter operations pro- 
gramme is a relatively down-to-earth attempt to define and resolve 
the immediate operational problems, the vast ANIP programme is 
seeking long-term solutions by completely uninhibited thinking. 
As co-ordinator of the helicopter (and VTOL) side of ANIP, Bell 
Helicopter Co built a mighty flight-simulator and modified at least 
two helicopters to carry extensive research equipment. The 
simulator is intended to be able to reproduce the manceuvres, 
sound and vibration of any type of helicopter and has a moving- 
base structure designed by the Franklin Institute. Among the 
many types of equipment mounted on it was the actual cabin section 
of the HTL-7, which has been called Research Helicopter | and 
in which a contact analogue display and visual projection tech- 
niques have been tested. Research Helicopter 2, a Bell HU-IA 
Iroquois, has been fitted with equipment leading up to the present 
flight director and navigation system incorporating the Remote 
Area Instrument Landing System. Microwave RAILS and # 
interim ANIP display using cathode-ray tubes have been inst 

in a US Army H-37 and were being delivered for trials this month. 

_The whole ANIP programme involves literally dozens 

different lines of investigation into every subject connected with 
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Twin-engined Sikorsky S-56. An Army and Marines version of this type have been flying the Phase 2 FAA helicopter 
programme involving scheduled IFR flights in the New York area 


information presentation and aircraft operation, but the three pro- 
jects listed above are the main examples of workable systems 
which have so far emerged on the helicopter side. They are based 
almost solely on military requirements and involve equipment of 
considerable weight and great complexity. Their interest to civil 
passenger operations is therefore fairly limited at present, although 
Bell are tentatively offering a simplified civil version. 

These developments follow early work during 1956 and 1957 
using Decca Navigator, Bendix sonic altimeter, a Kenyon ground- 
movement indicator, ILS and conventional horizon and gyro 
compass. Little information has ever been released concerning 
the Kenyon device, but other hover and landing instruments have 
followed approximately the same display principles. The Bendix 
sonic altimeter has been evaluated by New York Airways, BEA 
and other companies, and has proved accurate to +6in at heights 
up to about 150ft. It involves echo ranging from 3kc/s sound pulses 
directed at the ground, but unfortunately its range is relatively 
limited. The pulses are also distinctly audible on the ground 
and sound disconcertingly like machine-gun fire to uninitiated 
bystanders. 

In the development of hovering displays Bell have employed 
an ingenious and very simple ground-sensing system based on 
fore-and-aft and lateral cables held by men on the ground, passing 
over large wheels attached to the helicopter. As the aircraft moves 
over the ground, the cables are held firm by the men and therefore 
cause the wheels to rotate. The motion is sensed in the helicopter 
and displayed on the instrument being tested. Height is similarly 
directly derived from the angle of a sprung pole hinged at one end 
beneath the fuselage and with its other end resting on the ground 
below. 

The principal project with the RH-1 helicopter was the develop- 
ment of the Autonetics contact analogue and collimated projection 
technique using a partially reflective glass screen. It was necessary 
that the screen itself should cause no attenuation of the shape and 
colour of the exterior scenery but that it should also clearly reflect 
in almost any ambient light conditions the patterns and indications 
of the contact analogue optically projected from a cathode-ray 
tube. The result of intensive research is the trichroic combiner in 
which special multiple optical coatings have been applied to a 
shaped glass lens in such a way that the lens reflects pure green 
but remains transparent to other colours. The greens in trees, 
gfass, paints and lights contain considerable elements of blue and 
yellow and it was found that the human eye very rapidly accom- 
modated itself to the loss of the small pure green element and could 
increase its sensitivity sufficiently to reconstitute the colour in the 
visual image. It was found to be essential that the display should 
be collimated. 

Bell proposed this method for use with a contact analogue 
generator produced by the Autonetics division of North American 
for the experimental HTL-7 helicopter used in the ANIP pro- 
gramme. Optical Coating Laboratories Inc of Santa Kosa, Calif, 
developed the special coatings and the method of depositing them 
so that they are now hard and water-resistant. They have suc- 
ceeded in programming IBM computing equipment to determine 
tapidly the complex composition of the multi-layer film stacks 
required for various applications. Initial stress-cracking problems 
have been overcome and the transmission or leakage in the 
rejected colour band has been reduced to less than 0.1 per cent. 
The coatings now used have even less absorption than conven- 
tional interference filters and the latest film stacks show an appre- 
ciable reduction of shift in spectrum response as the angle of 
incidence is varied. 

The contact analogue is generated in the CRT in green; and 
almost any pattern or instrument indication can be projected. It 
has also been found possible to allow a large tolerance in the 
angles from which the display can be viewed. Investigations now 
in hand seem to indicate that tetrachroic and pentachroic com- 
biners will in future allow the projection of two- and three-colour 
displays. Preliminary studies, Bell claim, hold promise of full- 








colour, high-contrast displays presented on the trichroic combiner 
now used for the single-colour patterns. 

Optical Coating Laboratories found from their own earlier work 
that there seems to be no real limit to the angular span of the 
display and the main problems lie in the production of uniform 
high-quality trichroic coatings over large areas and in the design 
of unique projection optics. Also to be overcome were the effects 
of vibration in an installation where the optical elements were 
mounted on separate parts of the aircraft structure. The display 
can be used in both day and night conditions; and a red filter can 
be applied so that the display appears red for night flying. 

In addition to the display system, the RH-1 was fitted with 
Ryan APN-97 Doppler and the sonic altimeter; and the contact 
analogue was the minimum pattern which could be used for blind 
flight. The object was to check the basic system. 

In the HU-1A designated RH-2, Bell installed first a Bendix > 
Pacific all-purpose radar and then a complete navigation computer 
and instrument display for more advanced flight tests. The Bendix 
radar was a Ku-band, mono-pulse unit with an aerial mounted 
above the cabin. It was capable of providing at the same time 
ground-mapping information, terrain clearance and height above 
ground. Terrain clearance could be shown in the form of a two- 
colour display on which all objects below the flight path were 
shown in green and all those above, and therefore dangerous, in 
red. Bell have devoted a great deal of study to the assessment of 
the type of visual representation of obstacles which would best 
suit the pilot. One result is that the degree of definition of objects 
in the flight-path is related to their range and closing speed from 
the helicopter. 

Relevant outputs from the Bendix radar were fed into a central 
digital computer, but inertial information from two 20°-of- 
freedom gyros, contact information from an APN-119 Doppler 
and position information from two Decca Navigator receivers 


Bell's Research Helicopter 1, an HTL-7, fitted with contact analogue, 
Bendix sonic altimeter and Ryan APN-97 Doppler 
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were also accepted. As well as navigation information, the com- 
puter produced range and endurance calculations, maximum per- 
missible normal acceleration, ETA, hovering time available, wind 
velocity and autorotative landing radius. 

One of the main military objectives has been to be able to 
operate helicopters in open country and to land at any chosen spot 
regardless of weather. To a certain extent this was achieved by the 
use of the early Decca and ILS equipment in 1957, but even the 
three ground stations of a two-pattern Decca chain were too large 
to install for some of the more extreme tactical applications. Bell 
accordingly developed MWRAILS, mentioned earlier. The 
ground equipment is essentially a battery-operated transponder, 
weighing only 15Ib, which can be easily set down almost anywhere 
and has a range of about ten miles. It can operate for about two 
days and, once interrogated, it will switch off again if interroga- 
tions do not continue after a certain time. It can therefore be set 
up and left virtually unattended for considerable periods. 

All the actual approach calculations are done by an interrogat- 











Amber 


The trichroic combiner installed in Research Helicopter |. 
screens are mounted in the bubble for simulated blind flying 


Bell's Research Helicopter 2, an HU-1A Iroquois, with the fairing for 
the Bendix Ku-band, mono-pulse all-purpose radar above the cockpit 
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A contact analogue pattern reflected from the trichroic combiner in 
a cockpit mock-up. The full equipment is below 


ing radar and computer in the helicopter which measure the 
azimuth, elevation and range between helicopter and beacon. From 
this, groundspeed, glide-path angle, course, height and other 
factors are calculated and the information is presented on a special 
flight director display. Because the beacon is microwave, its signals 
can only be received by the aircraft if there is no intervening 
obstacle and a form of obstacle clearance is thus provided. 

MWRAILS has been incorporated in the Interim Integrated 
Aircraft Instrumentation and Letdown System which is now being 
delivered to the US Army for evaluation. The test aircraft, a 
Sikorsky H-37, has autostabilizer and throttle control, radio alti- 
meter, Ryan Model 120 Doppler and a dead-reckoning computer. 
To this, Bell are adding their cathode-ray tube instrumentation, 
which is the interim ANIP system of attitude/ director and naviga- 
tion displays. The attitude instrument has a moving aircraft 
symbol (outside-in display) and director ring and a height display 
consisting of a dark area which moves up the screen as the heli- 
copter loses height. Two height scales, 0-1,000ft and 0-300ft, can 
be set and the correct hovering height is attained when the dark 
area reaches a certain level on the tube face. 

The navigation display has a fixed central dot representing the 
helicopter. The direction of flight is given at the twelve o'clock 
position on a moving compass card round the display; and the 
relative plan-position of the RAILS beacon is shown as another 
dot. A straight line passing from the fixed dot, through the beacon 
dot to the compass card shows the bearing of the beacon and range 
marks indicate its distance from the helicopter. Range scales of 
60,000ft (ten miles), 3,000ft, 300ft and 30ft can be selected; and 
the whole approach path is calculated by the central computer 
and translated into control commands to make good the approach. 
Groundspeed is indicated by a rectangular grid which forms a 
background to the navigation display. When groundspeed is cor- 
rect, the grid is stationary, but it moves to direct an increase or 
decrease in speed if necessary. The direction of movement is in 
a command sense, like the indications of a Smiths PVD. Landing 
accuracy is reported to be 20ft, or half the rotor diameter of the 
helicopter. 

In addition to the two cathode-ray tubes, there are vertical tape 
instruments to give quantitative flight information, a fuel/range/ 
endurance display and simplified engine instruments. When using 
RAILS, the pilot can elect to land at the beacon or at a point of- 
set from it, and the indicated range scales change automatically as 
the helicopter approaches touchdown. RAILS beacons, Decca or 
other-aids can be used for en route flying and Bell claim that a 
complete flight from take-off to landing can be progra 
before take-off and carried out blind. They also claim that pilots 
with only 12min familiarization have accurately flown the 
helicopter. 

This interim system certainly represents a very large step for- 
ward from the military point of view. The ground equipment 
very small and compact and could even be distributed behind 
enemy lines. But, from the civil angle, where payload is of primary 
importance, it is rather wasteful to install so much of the app 
equipment in the helicopter itself. The merits of the actual display 
symbols are also open to question, but could be relatively easily 
changed now that the basic development has been completed 
Bell themselves proposed at one time that the cathode-ray tubes 
should be replaced by electro-mechanical displays when the 
symbols had been approved, although they had experienced very 
high reliability in other cathode-ray tubes installed in helicopters. 

Even if the very considerable research carried out by Bell has no 
immediate civil application, the knowledge gained and the equip- 
ment developed must prove extremely useful at some future date 
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Data Link for Traffic Control 


OR some years all those concerned with air traffic control 
have devoted considerable effort to increasing the efficiency 
of the system by improving equipment, techniques and 
operating procedures. Among the many factors which make such 
development urgently desirable are the rapid increase in air traffic 
density, the large number of near misses which are reported, the 
ight economics of modern jet operation and, not least, the incidence 

a few tragic accidents with their attendant publicity. In the 
main, recent effort has been directed towards improving the tech- 

iques of acquiring data, and then applying and processing it, in 
ou to perform automatically some of the functions of 
the air traffic controller. Rather less emphasis has been placed on 
the development of a suitable communication system, although this 
is nevertheless a vital part of traffic control. The communication 
system must be much more sophisticated and speedy if it is to meet 
the requirements of the automatic system into which it fits. 

The data link—if by that term we mean an automatic or semi- 
automatic, coded system of data exchange—is by no means the 
total answer to the communication requirements of the ATC 
system of the future. Much depends upon the degree of auto- 
maticity which is considered suitable and the speed at which 
evolution takes place. Conventional communication techniques 
such as radiotelephony are certainly not excluded. 

As one would expect, there are many points of view to be 
considered when system philosophies are formulated. On the 
one hand, there is the electronics expert who envisages a com- 
pletely automatic electronic marvel, untouched by human hand, 
gobbling input data at one end and issuing firm instructions at 
the other. On the other, there is the traffic controller who quite 
naturally wants to see with his own eyes and hear with his own 
ears what is going on, to assess the situation, and to make the 
necessary decisions. Often overlooked is the viewpoint of the pilot, 
who is usually just looking for better communications and some 
relaxation of his not inconsiderable workload. He is wary of 
being confronted in his “office” by an electronic monster which 
he may not be able to tame. To the airline operators workload is 
of considerable significance, particularly on the short-haul routes, 
where so much has to be done in such a short time. 

Among the advantages which it is hoped will accrue from the 
use of automatic and semi-automatic communication systems are 
workload relief; more frequent contact between ground and air; 
more efficient use of available frequencies; more reliable long- 
tange performance; the ability to feed data directly into and out of 
computing systems; an increase in the air traffic controllers’ hand- 
ling capacity; and elimination of fixed-point reporting. 

It is unfortunately true that no real agreement has yet been 
reached, either nationally or internationally, on a co-ordinated 
communication system concept. By far the greatest amount of 
system thinking and hardware design and evaluation has taken 
place in the United States. This is in no small measure due to 
the fact that the air traffic control problem there is so much more 
acute than elsewhere. Quite naturally, the analysis of system 
desion which has so far been carried out in the US has been 
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directed more particularly to the problems of the American 
environment than to those of the more general situation. There 
has probably been considerable development work on allied 
systems for military purposes both here and the United States. 

The private pilot has a particular interest in the provision of 
automatic communications, inasmuch as he must be included in 
the overall traffic control system. He wants the advantages of auto- 
matic communication but, obviously, he is not prepared to pay for 
the same kind of installation that might be fitted in a large civil 
airliner. Again, in the United States some work has been done 
and systems have even been produced for this purpose. 

The factors which affect system design are numerous and some 
of them complex within themselves. As is usual with system 
design, the final form is a compromise between the conflicting 
requirements of its component parts. The main factors to be 
taken into account are range requirements; time or frequency 
division multiplexing; information data rate; frequency; band- 
width; methods of modulation; number of aircraft to be con- 
trolled; frequency of communication; degree of “fail-safe” 
required; and susceptibility to interference. 

To some extent, the range requirements of the system will deter- 
mine the frequency spectrum to be used. For ranges of up to 
200 miles or thereabouts VHF or UHF is much to be preferred. 
For long-distance communication lower frequencies must be used, 
probably in the HF band between 2 and 22Mc/s. In the very- 
low-frequency bands quite reliable long-distance communication 
is achieved, but it is not easy to radiate from aircraft on these 
frequencies. It is perfectly reasonable to receive ground-to-air 
transmissions. The effectiveness of such communication has been 
demonstrated by the long-range, low-frequency teleprinter service 
to be described later. 

System performance is much affected by the frequency used for 
transmission. In the high-frequency bands the pulse length used 
must be kept relatively long in order to avoid ambiguity and 
errors caused by deformation of the signal during transmission. 
It is generally thought that a pulse lenzth of around 20microsec 
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Fig I, upper right, and Fig 2, right, show respectively 
the possible layout of airborne and ground units of 
a roll-call data link system 
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Fig 3. Airborne data input 
panel for the RCA data link 
called AGACS 
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is the optimum for reliable HF communication; and this means a 
bit-rate of 50 per second—quite a low-speed system. Such pro- 
pagation problems are much less significant at the higher fre- 
quencies and higher speeds can therefore be employed. 

Time division multiplexing is normally preferred to frequency 
division because of its channel economy; but even with a time- 
division system, some degree of channel duplication will normally 
be necessary if signals must be separated according to sectors, 
height layers or other factors. With time-division multiplexing, 
selective communication is achieved by allocating each aircraft 
an identity code which it must actively recognize. Ground-station 
radiation will probably be omni-directional, and it is convenient 
to call all the aircraft involved in turn—sometimes referred to as 
the “roll call” system. Figs 1 and 2 show schematically a possible 
system layout. 

The interrogation time-cycle and the number of aircraft to be 
controlled will determine the data rate and hence the bandwidth 
of the system. The range requirement, message content and inter- 
ference susceptibility will to a large extent limit the choice of 
frequencies and modulation techniques. 

In systems using common timing each transmission must be 
prefaced by a synchronizing pattern, probably followed immedi- 
ately by the identity code. If the aircraft recognizes and accepts 
the identity code the remainder of the message can be decoded 
and displayed. The reply system will then be triggered to transmit 
a message whose content has been preset either manually or 
automatically. 

The type of data display and insertion equipment used in the 
aircraft is of vital importance and calls for careful application of 
human-engineering principles. There are many ways in which 
message data may be displayed, but there is a tendency now to 
favour tape print-out rather than volatile > in order to 
provide the pilot with a more permanent record. The complexity 
of the airborne insertion equipment will depend largely upon the 
degree of flexibility required of the system, but it should obviously 
be kept as simple as possible. 

The complexity of the ground equipment again will depend 
on the degree of automaticity required. The rate of return of 
communications from aircraft in a roll-call system is such that 
the traffic controller cannot possibly examine data as it arrives, 
although it can be fed to a computer at that speed. There must 
be an information store of some kind from which the controller 
can extract and examine the messages treme transmitted to 
and received from any particular aircraft. 

It is obvious that there are tremendous operational as well as 
technical problems in introducing these automatic techniques, and 
they must be phased-in gradually in an evolutionary rather than 
a revolutionary manner. 

Both in Britain and the United States several systems have 
been developed, which are capable of transferring data either in 
one direction or both. No one of these systems is a complete 
answer to the communications problem, but a co-ordinated com- 
plex might well include any of them. 


R.C.A. Automatic Ground/Air/Ground Communication System 
(AGACS) _ In the United States the FAA has for some time 
carried out a considerable programme of system study and 
analysis. In 1958, R.C.A. were commissioned to produce an 
experimental time division multiplex system to conform to para- 
meters laid down by FAA. This equipment has been made and 
subjected to an extensive flight testing programme. The informa- 
tion so gained will be used to assist in further stages of develop- 
ment. It is intended that it shall feed data to and receive data from 
the ATC Data Processing Central which has been developed and 
produced by General Precision Laboratories. In the aircraft the 
equipment consists of the black box containing the data processing 


FLIGHT, 24 February 19 


equipment and a data insertion and di in the ‘ 
(Fig 3). Each direct read-out display is ied and replaced by 
succeeding messages, but will probably be backed up later by 
print-out device. The pilot inserts data by selection of one of 3) 
predetermined messages with qualifying data; and this is trans. 
mitted immediately upon receipt of the next inter tion from the 
ground. The basic ground equipment feeds a direct read-oy 
display via a magnetic store which holds the last received 

from each aircraft on the roll. The controller can select any one 
of these for display, and composes a suitable reply for transmissiog, 
There is provision for voice override in both directions. 

The AGACS communication system utilizes frequencies in the 
VHF and UHF bands and, because up to 500 aircraft must be 
controlled and contacted at intervals not exceeding two minutes, 
the bit-rate has to be of the order of 750/sec. Messages of approxi. 
mately 70 or 80 bits can therefore be passed each way. VHF and 
UHF single-channel simplex or F double-channel simpler 
may be used. The modulation system employed is known a; 
FSK-AM, that is, amplitude modulation with frequency shift 
keying between two modulation tones, one providing mark and 
the other providing space digits. The overall bandwidth of the 
system is 40kc/s on VHF and 60kc/s on UHF. 

The modulation system selected is not the ideal one, but it has 
the commanding merit of enabling standard aircraft transmitter/ 
receivers to be used with little or no modification. The bit-rate 
of 750 is about the maximum which can be accommodated with 
this type of modulation as it covers the whole of the audio band- 
width of the aircraft transmitter /receiver. 


Stromberg-Carlson Low-Speed System Another system cur- 
rently being evaluated at the FAA experimental centre is the 
Stromberg-Carlson Automatic Binary Data Link, which is essen- 
tially a low-speed system of simplified design. A main feature of 
this equipment is that the narrow bandwidth required (about 
200c/s) means that, with suitable filtering, speech and data can 
be transmitted simultaneously on the same frequency. The equip- 
ment plugs into the standard aircraft transmitter /receiver, and it 
is hoped that the cost of the airborne equipment will bring it 
within reach of the private aircraft owner. 


Tacan Data Link An interesting development which apparently 
has not been adopted was the use of Tacan as a data transmission 
medium. This work was sponsored by the US Navy and was 
essentially a frequency division multiplexed system with no fewer 
than 126 separate channels in the 1,000Mc/s band. Tacan dis- 
tance-measuring, combined with VOR to constitute Vortac, is of 
course the ICAO standard short-range navaid. 


Digicall Another attempt to produce a simple data link suitable 
for small aircraft is the Motorola proposal called Digicall. The 
system provides for 19 discrete messages and 38 distinct altitudes 
with a display and insertion similar to that of AGACS, to which 
it is thought that it might be complementary. 


Marconi LF Teleprinter Receiver A typical example of air- 
borne equipment to perform the function of receiving advisory 


Fig 4. Receiver, aerial and Creed teleprinter for the Marconi AD.308 
HF system now being used by BOAC on the North Atlantic 
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: tion only is the Marconi teleprinter receiver AD.308 
(Fig 4). This comprises a small transistorized receiver for LF 
jes between 90 and 150kc/s, operating in conjunction 
with a lightweight Creed teleprinter at a speed of some 50 bits/sec. 
The advantages of VLF for reliable long-range reception are 
shown in this type of equipment. It has been in operational 
use by BOAC over the North Atlantic for about two years, mainly 
for the reception of meteorological broadcasts, and has proved 
most satisfactory. 
Secondary Surveillance Radar The possibility of using the air- 
coded transmission of the civil secondary surveillance radar 
system as a data link for altitude telemetering is being considered. 
The reply which the airborne transponder of the system gives to 
an appropriate interrogation from a ground transmitter consists 
of a pair of framing pulses, 20.3 microsec apart, between which 
any combination of a group of information pulses can be trans- 
mitted. The number of pulse positions in current production 
equipment is six, giving a maximum coding capability of 64 
codes: the possibility of extending the number of information 
to twelve or thirteen is being discussed. Such an extension 
would increase the coding capability to 4,096 or 8,192 codes if 
any number of information pulses could be present, but it may be 
found better to use only codes containing, say, six information 
pulses—giving 924 or 1,716 codes. 

There is also a ground-air coding process, known as “moding,” 

which permits different kinds of information to be elicited from 
the transponder by varying the interrogation mode. On one mode 
currently in use some of the 64 codes are being used for procedural 
purposes. Using a different mode, the Ministry of Aviation is about 
to embark on an experimental programme of height telemetering, 
using Cossor SSR.1251 transponders modified to accept the output 
of an altimeter through a GEC analogue-to-digital converter. 
With this facility, the secondary radar system, which basically 
measures range and bearing, can simultaneously measure all three 
positional co-ordinates of a suitably equipped aircraft. The greater 
the coding capability of the system, of course, the greater the 
precision of the transmitted information: in the USA the view 
is taken that more than 64 codes are necessary to achieve a “lamina- 
tion” of controlled airspace sufficient for ATC purposes. But 
considerable additional equipment complexity must result from 
such an increase in coding capability and the merits of the case 
are debatable. It is interesting to note that a spokesman for FAA 
has recently advocated automatic secondary radar height reporting 
up to 100,000ft. 
Decca HF Data Link For the purpose of repeating position 
information derived by Dectra from the aircraft to the ground, a 
data link has been developed by the Decca Navigator Co. The 
equipment is capable of transmitting from the aircraft to the 
ground Dectra tracking co-ordinate, ranging co-ordinate, altitude 
and identity, in response to a ground/air interrogation. In the 
ground equipment the information may be displayed in several 
ways including punched tape for data handling, a reconstructed 
aircraft Flight Log or a cathode-ray tube display. 


Cossor Experimental HF Link Experimental equipment built 
by Cossor Radar & Electronics is shortly to be subjected to opera- 
tional evaluation. It is essentially a test vehicle and is intended 
to provide an assessment of the reliability of digital data transfer 
systems under operational conditions and in the face of propaga- 
tional difficulties. BOAC, who are particularly concerned with 
the North Atlantic problem, are co-operating by flying the test 
vehicle on the North Atlantic route; the ground equipment will 
be operated from the Ministry of Aviation establishment at Birdlip. 
The range requirement implies the use of HF for transmission 
and consequently a low bit rate of 50 per second is employed. The 
ground-to-air interrogations, which will occur at regular intervals, 
will embody identity characteristics which the airborne unit will 
recognize. Upon recognition, the airborne unit (Fig 5) will encode 
and transmit one of 11 prearranged binary encoded messages 
together with a synchronization pattern. In addition, facilities are 
available for the transmission of variable data, set in manually 
or automatically. In the ground equipment (Fig 6) the synchroniza- 
tion pattern is identified, accepted and used as a trigger for recep- 
tion and decoding of the airborne message. The preset message is 
displayed in digital form and the manually set message is decoded 
and displayed in decimal fashion. The cycle time will be so 
atranged that the “dead” time between transmissions is at a mini- 
mum in order that the maximum number of messages may be 
passed in the allotted time. It will be of the order of two or three 
seconds. As the message content—in the case of the preset data 
—is known by prearrangement there is no need in the test vehicle 
for parity checks and other fail-safe devices; and a detailed exami- 
nation of the received message by comparator techniques is pos- 
sible. The binary sequence of the 11 available messages has been 
carefully chosen to ensure that the widest possible range of 
conditions is applied to the system. 

i Systems Two American systems which have been 
commercially developed primarily for military use are worthy of 
Mention. They are the Hughes DIGIKEY and General Electric 
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Fig 6. Experimental ground unit of 
the Cossor HF data link (right) 








































Fig 5. Airborne encoder and control 
panel for the Cossor data link 


DISCOM. DIGIKEY has an interesting method of pilot-data 
insertion. A limited number of push-keys are covered by a moving 
chart with symbols over the key positions. When the pilot has 
pressed the appropriate symbol key the chart moves on to present 
a further set of symbols for sequential transmission. The ground 
equipment reconstitutes the messages. 

The DISCOM (Digital Selective Communications) provides 36 
standard messages and 48 alpha-numeric characters for flexible 
message construction. Speed of the system is 50 bits/sec and it is 
claimed that its flexibility makes it attractive for civil use, even 
as a competitor to AGACS. 

An interesting possibility which could appear at an earlier stage 
than a sophisticated system is automatic position reporting in 
three dimensions, thus removing the need for fixed reporting 
points. By means of suitable transducers attached to position- 
fixing navigation aids and to the aircraft altimeter it is quite 
reasonable to obtain fully automatic reports from aircraft without 
crew intervention and without extremely complex airborne equip- 
ment. In this connection there seems to be a good case for report- 
ing position and height as deviation from flight plan. A moving 
graticule with its centre on the projected flight plan position might 
be a convenient way of reporting such deviation where the air- 
craft’s actual position becomes a square reference number only. 
This type of reporting lends itself well to a Doppler navigation 
system incorporating a computer. 

Another intriguing suggestion is of some importance to long- 
range data links on the HF bands. By back-scatter measurement 
techniques it is now possible to determine on which of the family 
of five aeromobile frequencies most reliable communication can 
be achieved at that time. It is thought that channel-selection in 
the aircraft might be controlled remotely, so that without crew 
intervention the optimum frequency is always in use. 

It has been shown quite clearly that there is no shortage of 
electronic techniques for the design of data links, but there is 
unfortunately no agreed international requirement from which 
equipment designers can proceed. Even with the resources which 
FAA have brought to bear it has not yet been possible for them 
to agree on a firm system concept, although the findings of their 
evaluation trials are awaited with keen interest. It does seem likely 
that the complex automatic ATC system may well evolve before 
its associated communications link. 

Experience has shown that the time taken to achieve inter- 
national agreement on equipment standards is so long that it is 
highly desirable that a start should be made immediately to define 
at least the operational requirement. Even now it can be seen 
that many types of equipment representing several design 
approaches are emerging. The longer this goes on the more 
difficult international agreement is likely to be. 
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One of Royston Instruments’ CMM400 series flight 
recorders, the 400/7C for recording 270 parameters 
on six channels for eight hours. The tape cassette, in 
the right-hand unit, can be changed in seconds 





aircraft, and preserve, a running record of significant flight 

data so that, after an accident or incident, the record shall 

yield a history of events leading up to the critical moment. The 
desirability of such a device in transport aircraft has been officially 
recognized for twenty years, but any legislation has been con- 
sistently baulked by shortcomings in equipment, either at the 
design or the manufacturing stage. Yet even the few and relatively 
unsophisticated recorders which are now being carried on pas- 
senger services have already proved their worth beyond question. 
Recorders of the calibre now available can undoubtedly avoid a 
repetition of the aeronautical detective epics which have been 
necessary to pin down the causes of some mysterious disasters. 
But that is not all a recorder can do. A whole new field, a new 
approach to maintenance and overhaul procedure, has been 
opened up. With comparatively simple, compact and cheap equip- 
ment it is now possible to run a continuous analysis of aircraft 
behaviour, component performance, serviceability and wear while 
still preserving the crash-recording facility. Prospects are dazzling, 
extending even into flight planning and traffic control; and there 
is a possibility that each individual aircraft could be calibrated 
by its recorder to allow flight-planning to much more precise 
limits than can at present be contemplated. Such prospects are 
based on original work done by Royston Instruments Ltd, who 
have over the past four years developed a range of specialized 
electronic tape recorders which offer the full flexibility in record- 
ing and analysis of tape systems. Lockheed Aircraft Services 
have acquired the production licence for America and are now 
manufacturing and marketing the MIDAS system, as it is called. 


Recorders Made Mandatory _Legislation requiring the carriage 
of flight recorders in passenger-carrying aircraft was first put into 
effect by the American CAB in 1957, after two abortive attempts 
in 1941 and 1947. The requirement was that, by July 1958, all 
air-carrier aircraft of over 12,500lb gross weight operating at over 
25,000ft should carry a recorder for i.a.s., height, heading, vertical 
acceleration and elapsed time. The recorder should operate from 
the beginning of take-off to the end of the landing and the tape 
should be retained for 60 days after a flight. Various amendments 
and additions to this rule have since been made, including several 
delays to allow operators to survey the recorder market and take 
advantage of newer equipment and install it in an orderly and 
economical sequence. But by May this year there should be 
something like full coverage of aircraft flying at 25,000ft or above. 

The Federal Aviation Agency’s Technical Standard Order C51 
states that recorders should cover the “basic five” parameters 
and should conform to one of three types. Type 1 may be mounted 
anywhere in the aircraft, but must survive a crash impact of 
1,000g and 1,100°C flame over half the container for 30min. 
Type 2 need only survive flame for 15min, but must not be 
installed near wing spars or fuel tanks. Type 3 must be ejectable 
and therefore need not survive flame. Arinc, the industry’s radio 
authority, wrote two “characteristics,” 541 and 542, which broadly 
followed the FAA rules and types, but stipulated rack-mounted 
electronics and plug configurations. Arinc 542 covered recorders 
producing mechanically inscribed material and 541 stipulated 
magnetic tape and about 60 channels in addition to the “basic 
five.” NASA meanwhile issued the VGH recorder specification 
which, as the initials imply, required speed, vertical acceleration 
and height recording. The VGH was mainly intended as a fatigue 
meter for B-47s and B-52s. 

Three recorders, generally meeting FAA Type 1 and Arinc 542 
specifications, were produced by Lockheed Aircraft Services, 
Waste King and General Mills (the last two are actually grain- 
milling concerns); and it is these which have been installed in jet 
transports. They generally inscribe continuous traces by indenta- 
tion of broad metal type which itself has the heat-resistant pro- 
perties. Minneapolis-Honeywell also proposed a complex flight 
recorder, primarily for TCA, but this project has been modified. 

The “basic five” channels are limited, but even these have 
proved useful on several occasions, notably the recent DC-8 colli- 
sion near New York when the recorder was recovered even 
though the DC-8 crashed into houses. The recorder was mounted 


T HE basic function of a flight recorder is to register in the 
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near the forward passenger door in the main cabin and showed 
that the aircraft had remained substantially on course until just 
before the Preston holding point. This it passed 3,700ft higher 
than cleared and at some 358kt instead of the mandatory 180k. 
The tape indicated, too, that the aircraft was eight miles beyond 
Preston when the pilot radioed that he was approaching it 
Recorders have also helped in less drastic incidents. It was 
suspected, for instance, that a jet airliner leading-edge flap was 
shed because of excessive speed, but the tape denied this and a 
design fault was found and cured. Search for the recorder is now 
one of the most immediate accident investigation procedures. 

If a record is ejected from the aircraft it must be provided with 
a means of flotation, a radio beacon and a dye marker. Some 
72 per cent of the earth’s surface is water. 

The FAA is enthusiastic about recorders. It wants, eventually, 
to achieve “across the board” coverage with an increased number 
of channels recording engine and systems behaviour and more 
flight-path parameters. A project just completed is that of a 
special microphone to record crew conversation as well. 


Royston MIDAS In Britain, progress towards legislation has 
been somewhat slower, although it was stated in Parliament last 
December that tenders were to be issued for development of crash 
recorders for MoA. RAE Farnborough, as well as Royston Instru- 
ments Ltd, has been working on such equipment. It was the 
Royston MIDAS project which first opened up the very wide 
horizons of the recorder as a maintenance tool. 

The latest CMM400 series of flight recorders cover seven 
channels on a 0.5in-wide tape moving at 0.lin/sec. Each of six 
channels is time-multiplexed to record from 45 inputs once every 
six seconds, making 270 channels in all. The seventh channel 
provides time data for controlling the de-multiplexer in the play- 
back equipment, for recording GMT and for aircraft identification, 
date and flight number. The recorders are produced in various 
forms corresponding to Arinc 541 and FAA type 1 or 3 survival 
characteristics. Standard tape play-back equipment can be used, 
together with relatively simple equipment from which a variety 
of types of direct and computed investigation can be completed. 
Various scales of play-back equipment can be distributed along an 
airline’s routes to allow anything from “quick-look” checking to 
comprehensive statistical evaluation of the same tape record. There 
is no need to use the full potential of the tape immediately. The 
recorders can cover various durations up to 160hr and the ta 
cassettes can be changed by unskilled labour in a matter of s S. 

Royston have suggested that, for crash-recording purposes, it 
is the last hour of flying which really counts; and their ejectable 
unit might be a sub-station in the tail of the aircraft, recor 
on a continuous one-hour loop of tape. The ejected unit would be 
a good deal smaller than the main unit used for maintenance 
recording although it would still hold the full number of para- 
meters. It has been demonstrated that the tape can survive at 
least six weeks’ immersion in sea water without loss of information. 

Royston analysed civil airliner accidents over the past five years 
and determined 36 factors which would have indicated all the 
causes. The 36 factors accordingly represent the necessary muni- 
mum to analyse virtually any subsequent accident. They include 
the “basic five” and also engine power, fuel, control surface, flap 
and airbrake angles and the angles of their related tabs, cabin 
pressure and outside air temperature, autopilot servo position, ILS 
localizer and glide-slope signals and pilot’s instrument indications. 
An additional 121 parameters for maintenance include indications 
of all system control positions and such factors as actuating motor 
voltages. The voltage required to operate a flap motor, for instance, 
will indicate the mechanical resistance in the system, showing 4 
need for lubrication, inspection or change of unit. Repeated test 
operations can be avoided and, Royston point out, 40 per cent of 
the operating cycles of a flap are done for test purposes and not in 
actual operation. Considerable wear could therefore be saved. 
In addition, maintenance recording provides a definite history of 
wear and operation, which could allow overhaul life to be less 
conservatively rated. A final possibility is tape recording of actual 
operation of a complex electronic system in flight to allow rectifica- 
tion without further testing on the ground. 
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mR. J. C. BAMFORD, Chairman and Managing Director of J. C. Bamford (Excavators) Ltd says: 


“We fitted Decca because we operate into many small, ill-equipped 
airfields all over Europe and we must be able to fly in any weather 


day or night, with the same regularity as from any major airfield”. 


THE DE HAVILLAND AIRCRAFT CO. LTD., 


suppliers of the DOVE 8 aircraft, state: 


“Decca is a proven system for the operator 
of executive aircraft such as the de Havilland 
Dove 8 who must frequently navigate away 
from airways and use airfields where 


approach facilities are often non-existent”. 


Cockpit of the de Havilland Dove 8 owned by J.C. Bamford 
(Excavators) Ltd., showing the Decca Flight Log and 
Decometers. The installation consists of a Decca Mark 8 
Receiver (} ATR) and Computor (j ATR), Flight Log and 
Receiver control boxes and display head, the total weight 


of all units being less than 45 lbs. 


THE DECCA NAVIGATOR 


for executive aircraft 


THE DECCA NAVIGATOR COMPANY LIMITED LONDON 
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Standard equipment 
on B.0.A.C. Comet IV 
B.0.A.C. Britannia 
B.0.A.C. Boeing 707 
S.A.S. Caravelle 

S.A.S. D.C.8 and 


many other airlines Ae ‘ | 













B.O.AC. PHOTO 
* A.R.B. and M.T.C.A. approved. 


* One hand positioning of 
mask in less than 4 seconds. 
* Choice of differential 
noise cancelling 
electro-magnetic or 
carbon microphones. 


ORCHARD & IND LIMITED 


TECHNICAL PRINTERS TO THE AIRCRAFT INDUSTRY 


HARLOW - ESSEX ENGLAND 








Our Services Provide 


@ Letterpress and Lithography 


@ A special composing process for technical manuals 
showing a 50°% reduction in price on comparable 
letterpress 


@ Binder manufacture, including a patented style for 
ATA 100. Prompt and efficient service for all types of 


binders. Send enquiries 


@ Expert and rapid collation of pages, including 
customers’ own matter 


@ Advice and assistance to clients at every stage of 
technical printing 





ORCHARD & IND LIMITED - NORTHGATE - GLOUCESTER - Tel: 23091 (3 lines) 
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SERVICE AVIATION 


Air Force, Naval and Army Flying News 


Defending Central Europe 

N air defence exercise involving the 
Avne two tactical air forces controlled by 
Allied Air Forces Central Europe (AIR- 
CENT) was held last week. It was designed 
to counter a large number of simulated 
serial attacks directed against Central 
Europe from points close to the eastern 
poundary of the AIRCENT command; 
defensive forces were drawn from the inter- 
cepter squadrons and Nike Hercules sur- 
ir missile units assigned to 2nd 
ATAF (RAF, Netherlands, German and 
Belgian Air Forces) and 4th ATAF (US, 
French, German, Canadian Air Forces), 
ted by fighter aircraft units of 
the French Air Defence Command (DAT). 
The exercise was one of a series run every 
four months to test and practise the air 

defences of the Central Europe region. 


RAF Germany AOC 
FARLY in April Air Cdre E. G. Jones, 
CB, CBE, DSO, DFC, is moving north- 
eastwards from Fontainebleau in France 
to Miinchen-Gladbach in Germany: 
having been Assistant Chief of Staff 
(Intelligence) at AAFCE headquarters 
since June last year he is becoming AOC, 
RAF Germany (Second Tactical Air 
Force), from April 7. His previous appoint- 
ments have been those of Commandant of 
the CRE at Brampton and command of 
RAF Wyton. 

Air Cdre Jones, who will become an air 
vice-marshal in his new appointment, won 
both the DFc and Dso within six months in 
Greece in 1941 while commanding No 80 
Sqn: he gained the prc for leading a mixed 





Air Cdre E. G. Jones 


force of Hurricanes and Gladiators against 
enemy bombers and fighters over Albania 
an engagement in which the RAF pilots 
destroyed 27 aircraft without loss); his DSO 
was won for patrols over the Greek front. 
Later in the war he served in Europe with 
No 83 Group, as group captain in charge 
of operations and subsequently in com- 
mand of No 121 Wing (Typhoons). 


UAS Future 


AT the annual dinner of the University 

of London Air Squadron in London 

last Friday it was clear that the university 

ar squadrons are having to fight harder 
in ever to survive. 

In welcoming the guests the CO, Wg 

V. Rees, asked whether the country 

got value for money from the UAS. Both 

the present minister and his secretary of 

State were former UAS members, he said, 
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An artist's impression 
of the Royal Navy's 
new assault ship, 
building of which was 
announced in the 
First Lord’s explana- 
tory statement on the 
Navy Estimates for 
1961/62 (see p. 229): 
the vessel has a heli- 
copter platform and 
is designed to carry 
landing craft 


but their membership had been an in- 
tangible benefit until now. Some 28 UAS 
members had attained air rank and two 
had become Cs-in-C. Ex-UAS pilots were 
now twice as likely to complete RAF pilot 
training as other entrants. Since the aboli- 
tion of national service, the UAS were 
the only preview of the Service available 
and they influenced the best aircrew pros- 
pects. In view of the expected expansion 
in universities, the UAS should also be 
expanded. 

Proposing the health of the squadron, 
the Secretary of State for Air, Mr Julian 
Amery, recalled that the UASs had 
originally been formed to make future 
leaders air-minded. People were now 
naturally air-minded. The heads of the 
Service were favourably disposed to the 
UAS, but the squadrons must produce 
concrete results in the form of regular air- 
crew if their retention was to be made 
easy for the planners. Aircrew applicants 
of a sufficiently high standard were hard 
to find, but Transport Command was to 
be increased three-fold and the deterrent 
would remain airborne. The demand 
would not decrease during the next ten 
years. 


2nd ATAF Post 


A STAFF change at 2nd Allied Tactical 
Air Force headquarters, Germany, has 
been announced: the post of Deputy Chief 
of Staff (Air) has been taken over by Air 
Cdre John H. Lapsley, OBE, pFc, AFc. He 
succeeds Air Cdre R. J. B. Burns, CBE, who 
from next Monday is to become Director 
of Flight Safety at Air Ministry. 

Air Cdre Lapsley has previously been at 
2nd TAF as Group Captain Operations, 
before taking up his most recent appoint- 
ment as Deputy Director of Joint Plans at 
Air Ministry. He is an ex-apprentice, 
having gone to Cranwell on a cadetship; 
among his previous posts have been the 
command of No 74 Sqn and of RAF Wahn. 
His predecessor at 2nd ATAF, Air Cdre 
Burns, is a South African; prior to becom- 
ing eg) Chief of Staff (Air) he com- 
manded RAF Wildenrath in Germany. 


Mr S. T. Gunnis, “helpmeet and guide to every 
holder of the office of Vice-Chief of Air Staff 
at the Air Ministry,” receiving a presentation 
cigarette-box from Marshal of the RAF Sir 
William Dickson on retirement from the post 
of personal assistant to the VCAS. Mr 
Gunnis, 61, joined Air Ministry shortly after it 
was formed in February 1919 and became PA 
to the first VCAS, Air Marshal R. E. C. (later 
Air Chief Marshal Sir Richard) Peirse, when 
the post was created in 1940 


















IN BRIEF 


The Duchess of Kent, who named the air- 
craft carrier Centaur in 1947, is to attend the 
ship’s re-commissioning ceremony at Ports- 
mouth on March 3. 


What is described as “the biggest air 
pageant ever staged in Australia” is being held 
this weekend at Avalon, near Geelong in Vic- 
toria, organized by the Air Force Association. 


The Potters Bar branch of the RAFA is 
celebrating the 21st anniversary of the incep- 
tion of the D.H. Mosquito with a ball on 
midsummer eve (June 24) at Salisbury Hall, 
London Colney, where the first of these air- 
craft was built in secret and is now permanently 
housed. 


Eight Books of Remembrance, bearing the 
names of over 105,000 men and women who 
gave their lives while serving in the RAF and 
its associated Services during the Second 
World War, are to be placed in the RAF 
Church of St Clement Danes on May 7. 


Air Cdre A. G. Dudgeon, Commandant of 
the Air Training Corps and RAF section of 
the Combined Cadet Force, has been attend- 
ing conferences in Paris and Montreal to work 
out arrangements for this year’s international 
air cadet exchange scheme. 


No 194 Sqn _ (India-Burma-Malaya) is 
holding its 11th reunion dinner on Saturday, 
April 15, at the Mapleton Restaurant, 39 
Coventry Street, Piccadilly, London W1. 
Tickets (£1) from the hon secretary, Douglas 
Williams, 56 Mottingham Lane, Lee, London 
SE12 (Kip 1025). 


The captain, co-pilot, navigator and sig- 
naller of a Britannia of No 99 Sqn—respec- 
tively Flt Lts D. West, G. Shipway and D. 
Hancock and F/Sgt L. Bennett—were yester- 
day being presented with awards by the 
Chilean Ambassador in recognition of the part 
they played in taking relief supplies to the 
earthquake-stricken areas of Chile last year. 
They have also been made honorary members 
of the Chilean Air Force. 
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Progress with the biggest aeroplane ever put inty 

production in Britain is indicated in this picture takes 

at Weybridge. The nose section of the first of 45 

Vickers VC10s for BOAC is seen shortly before being 
joined to the main fuselage 
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THE BRUSSELS TRAGEDY 


‘THE Boeing 707’s passenger fatality-free record since it began 
scheduled services more than 2,000 million passenger-miles 
ago was broken on February 15 in a tragedy involving one of 
Sabena’s five 707-320s near Brussels Airport. All 61 passengers 
(who included the 17 members of the US world figure-skating 
team) and the flight and cabin crew of 11 lost their lives. One 
person on the ground, a farm worker, was killed. 

According to M. Willem Deswarte, director-general of Sabena, 
the attempts to land “were watched through field-glasses from 
the control tower and it is clear that the aircraft presented itself 
normally at the approach to the runway. The Boeing then circled 
the airport three or four times in an abnormal position before 
gaining height and abruptly crashing.” 

The airport commandant, A. J. Debruyn, said: “The pilot 
made his approach towards runway number 20, running from 
north to south. He overshot it and then turned round again and 
re-entered the approach zone.” M. Debruyn said he heard an 
explosion and saw smoke spiralling upwards. He said the aircraft 
control tower received no distress call from the aircraft. 

The Belgian Government immediately ordered a full inquiry. 
The Sabena crew (all Belgians) were as follows: pilot, Capt Louis 
Lambrechts; co-pilot, Capt Jean Roy; navigator, J. M. Kint; radio 
operator, L. Eduwaere; stewards, P. Vandenbussche, R. Colette, 
M. de Mayer, H. Vernimmen; stewardesses, P. Trullemans, 
J. Rombaut. 


GHANA AND BOAC 


A CHEQUE for £160,000 was accepted from the Ghana 
Government by Sir Duncan Cumming on behalf of BOAC 
Associated Companies on February 15. This sum represents the 
40 per cent BOAC shareholding in Ghana Airways which, as 
amicably agreed a year ago (Flight, January 22, 1960) it was 
Ghana’s wish that BOAC should relinquish. 

Sir Duncan said: “BOAC has been glad to assist in bringing 
Ghana Airways to the stage where the Ghana Government is 
able to assume full ownership and looks forward to continuing 
in the future the excellent relationship built up over recent years.” 
At the same time he signed an agreement renewing the contract 
between the two airlines, dating back to July 1958, whereby 
BOAC provides management-assistance (12 BOAC staff are at 
present seconded to Ghana Airways), trains the future Ghanaian 
management—eventually 112 in all, in the UK, and operates a 
pool service on the Accra - London route. 

The background to this not unexpected step was given in 
Flight for January 13 (page 65) and March 4, 1960 (page 322). 


PRODUCT IMPROVEMENT BY FOKKER 


LL Fokker F.27 Friendship series 100s (Rolls-Royce Dart 
RDa.6 of 1,600 s.h.p.) are to have their all-up weight increased 
from 37,500Ib to 39,000Ib. Similarly, all F.27 series 200s, namely 
all Friendships powered by the 1,910 s.h.p. Dart RDa.7 528s, 
are to have an even greater increase—from 37,500lb to 42,000Ib. 
The result of these improvements is, of course, increased 
payload-range performance and lower operating cost. From the 
performance angle it is expected that series 100 Friendships which 
have Dart RDa.6s fitted with Nimonic 105 turbine blades (allow- 


Third from left in this picture is Mr Samuel C. Dunlap, TWA’s vice- 
president cargo sales and market development, who has been in London 
promoting the US airline’s freight business. Seen with him, left to 
right, are Mr Sam Leib, TWA’s interline and military cargo manager; 
Mr Howard Goodrich, UK sales director; and Mr Gustave Barnett, UK 
cargo sales manager 


ing max continuous JPT of 625°C) will be able to operate x 
39,0001b up to ISA plus 16°C at sea level. Similarly, all Friend. 
ship 200s with RDa.7s having turbine blades of similar material 
will, it is expected, be certificated to take off at the new weight of 
42,000lb in temperatures at sea level of up to ISA plus 25°C 

These weight increases apply also to the Freightship powered 
by RDa.6s (F.27 series 300), and to the Freightship with the 
RDa.7 engine (F.27 series 400). 


FLY LATER 


ANNOUNCED last week by BOAC and United Dominions 
Trust, the London finance house, was a “Save Now, Fly 
Later” scheme intended to “encourage winter travel to sunshine 
places.” People participating are eligible to join a new club to be 
known as the BOAC Sunshine Club. The prospective traveller 
first completes an application form which he can get from BOAC 
or an approved travel agent, and this, together with an initial 
payment, is then sent to the United Dominions Trust. Subsequent 
payments are then made to the UDT or to banks. 


DOMESTIC CUNARDERS? 


J ATEST edition of the Civil Aviation Licensing Notices, the 
document published each week by the Air Transport 
Licensing Board, records Cunard Eagle’s application for a licence 
to operate from London Heathrow or London Gatwick on the 
UK domestic trunk routes to Edinburgh, Glasgow, Manchester 
and Birmingham. Eagle want to operate at a twice daily frequency 
in each direction on each route, though initially a lesser frequency 
is asked for. Types of aircraft specified are Viscounts, DC-6s and 
Britannias, and eventually Vanguards, D.H.121s and [sic] VClls. 
Fares would be identical to those charged by BEA. 

These applications are likely to stiffen the forthcoming contest 
between British United Airways and Cunard Eagle, both of which 
independents have now applied for a generally similar series of 
BEA international and domestic routes. It is noteworthy that 
Eagle’s bid for European international routes (Flight, February 3, 
page 166) was followed up by a request to the Board for permis- 
sion to use London Gatwick as an alternative to London Heath- 
row, Eagle’s main base. The case which British United Airways 
will make for their base at London Gatwick to be regarded as a 
UK traffic-generating area in its own right (see page 258) is thus 
likely to be enienel by Cunard Eagle. 


Footnote: Cunard Eagle announced last week that scheduled Viscount 
services from Manchester to Hamburg, Frankfurt, Rotterdam, 
hagen, Rimini, Pisa, Ostend and Bergen will start in April and May. 
Cunard Eagle recently increased its fleet of Viscounts to four by buying 
two V.755s from Cubana. 
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re the first pictures to be 
~ j by British United Airways of 
their two first-line turbine airliners in 
the final livery chosen by Britain's big- 
gest independent. Top, one of BUA’s 
four Britannia 300/310s; below, one of 
the eleven Viscount 700/800/810s 

(actually a series 810) 


NO FOURTH SECTOR 


HE protest by Comet pilots at 

BEA’s summer schedules, which 
require them to fly four sectors per 
duty day, is the third which has been 
made to the corporation’s manage- 
ment. The pilots protested last 
March at four-sector duties introduced 
with the summer schedules for 1960; 
they protested again when the winter 
schedules for 1960-61 were introduced 
with the same arrangements; and they 
are protesting now. On the previous 
two occasions, schedules were re- 
arranged so that the need to operate 
four sectors disappeared, and only on 
the route to Oslo and Stockholm, 
where the work-load is light, did the 
pilots agree to operate two return trips 
a day on a trial basis. 

The kernel of the dispute is dis- 
agreement about what is a reasonable 
work-load for jet pilots on European 
airways. An arbitration board which studied the matter last 
March apparently gave no firm ruling, but suggested that “as 
experience of such changes becomes available, we hope that the 
corporation and the pilots will jointly seek to resolve amicably 
... an objective assessment of work-load.” 

“Amicable” is a poor description of the present situation. The 
pilots have asked for an independent enquiry on scheduling; it has 
not been forthcoming, and the dispute has been referred to the 
National Joint Council for Civil Air Transport. 


FILLING THE CL-44 


A NEW analytical technique, using the probabilities of expected 
payload and density distribution, has been evolved by 
Canadair to enable operators to forecast the average load factor that 
can be achieved by a CL-44 or other type of freighter on a par- 
ticular route. This was described recently in a paper to the 1961 
SAE International Congress and Exposition of Automotive 
Engineering by Joseph A. Morley, Canadair’s vice-president of 
commercial sales in North America. He displayed graphs on which 
those below are based. It has been common practice to calculate 
the average cargo density which can be accommodated by dividing 
the maximum weight-limited payload (63,375lb for the CL-44) by 
the gross cargo hold volume (7,226 cu ft for the CL-44). But in 
practice the density required to achieve a 100 per cent load factor 
will be at least 40 per cent greater than the figure calculated in 
this way, which works out at 8.78Ib/cu ft for the CL-44. 

Densities calculated like this are of little use because they take 
no account of the volume taken up by pre-loaded containers and 
pallets, aisle space and other clearances, amounting to about 
240 cu ft in the CL-44. Deducting the latter from the gross 
volume determines the usable volume, and stacking efficiencies 
for different types of loading must be taken into account to deter- 
mune the net volume utilized; applying these percentage efficiency 
‘actors results in a further reduction of about 1,000 cu ft in the 
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CL-44’s case to give the net volume. The nature of cargo loading 
(i.e., pallet, bulk, containers or a combination of these methods) 
gives different net volumes and corresponding densities: a com- 
bination of pallet-loaded and bulk cargo would give an average 
cargo density of 12.4 lb/cu ft, compared with the 8.78 lb/cu ft 


calculated on the CL-44’s gross volume. A series of curves can 
then be plotted for each value of cargo density showing average 
achieved load factor and payload against mean expected load- 
factor and payload; these enable load factors to be forecast and 
the effect on achieved load factor of a given increase in net usable 
volume to be read off. 


INDEPENDENT PILOTS’ PAY 


‘THe pilots’ association, BALPA, has welcomed the indepen- 
dents’ new route applications, but it points out (in as many 
words) that the independents should pay their pilots at least as well 
as corporation pilots are paid. “Neither the pilots themselves,” says 
BALPA, “nor the corporations will benefit if the independents 
are allowed to cut their overhead costs by reducing their standards 
below the highest in the country.” 


NEW NORTH ATLANTIC OPERATOR 


AY 7 is the date that Pakistan International Airlines—subject 
to government approval—is to inaugurate a Boeing 707 
service to New York. There will be one return flight a week out of 
London, operated by the single aircraft which PIA have been 
using on their Karachi - London services. It is not intended to 
lease or purchase a second 707; present timetables are to be 
rearranged to operate new and existing services with one aircraft, 
PIA intend to extend their route eastwards to Tokyo in 1963. 
The PIA Boeing will leave London for New York on Friday 
evenings and New York for Karachi on Saturday evenings. 
Weekly servicing, undertaken now by PanAm at London, will be 
transferred to New York, and performed on Saturday mornings. 
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Just after sunset on Thursday, February 16, MEA’s second Comet 4C, OD-ADQ, arrived at the airline's base at Beirut Airport, Lebanon. It wes 
flown by Capt Hornall of MEA and by John Cunningham of de Havilland, who is assisting with crew training. Much praised is the grey and 
dark red interior, designed by 24-year-old Savine Khatib (right), a Lebanese interior designer 





Middle East Melting-pot 


"THERE are bright hopes for the sale of more Comets in the 
Middle East. Sheikh Najib Alamuddin, chairman of Middle 
East Airlines, may exercise his option on a fifth aircraft for MEA. 
The option has repeatedly been extended and may be taken up 
“for use by a combination of MEA and another BOAC associate 
company.” The purchase would presumably be made on similar 
terms to those now in force—two and a half per cent deposit, made 
by MEA, and the balance of payments over five years, guaranteed 
by BOAC. 

Another potential customer is Iraqi Airways; Saudi Arabian 
Airlines is another. The latter operator has contracted its man- 
agement to TWA, but this contract may be replaced perhaps by 
one secured by an Arab airline, possibly MEA or Misrair, both of 
which operate Comet 4Cs. Other airlines which might buy Comets 
are THY, in which BOAC holds six per cent, and Iranair. 

BOAC-AC and MEA are now “in perfect agreement,” Sheikh 
Alamuddin said in Beirut last week, and he added that “I would 
like to see as many Comets in the Middle East as possible. We 
hope to use those that we have for ten years.” 

His reason for wanting to see airlines in the Middle East 
standardize on Comets was the technical assistance and main- 
tenance facilities that are now available throughout the area. 
BOAC and BEA spares pools were also a considerable potential 
asset to any prospective operator. The problem in the Middle 
East was one of low-density traffic; the Comet might be 10-12 per 
cent more expensive to operate per seat-mile than the Convair 880 
or Boeing 720, but it was the right size and on cost per plane-mile 
it was cheaper. 

No Iraqi decision about Comets can be expected until the 
airline leaves Iraqi Railways and becomes a separate company on 
April 1. Several re-equipment studies have been made in Iraq. 
Of two committees set up to decide upon a new aircraft, the first 
considered the Comet, Boeing 720, Convair 800 and Tu-104. But 
they were unable to reach a decision and decided to recommend 
a turboprop. This was said to have been done so that a choice 
could be made between the Vanguard, Electra and II-18—the 
latter standing up much better among its competitors than did the 
Tu-104 to the British or US jets. KLM, who were called in as 
impartial advisers by the second committee, recommended Iraqi 
to buy Comets. Opinion in Beirut is that this airline only requires 
a period of stability to be able finally to make up its mind to place 
a Comet order, possibly for three aircraft. 

The airline on which MEA’s own plans for a fifth aircraft 
depend could be Kuwait Airways. Managed by BOAC since 1958, 
this airline is owned by Government and local interests in Kuwait, 
but a profit is guaranteed by BOAC Associated Companies. Kuwait 
has an affinity towards the Lebanon, and towards MEA, who may 
possibly take over from BOAC the management contract and 
operate a Comet on Kuwait Airways behalf. This would give 
MEA a useful toehold in oil-rich Libya, and valuable traffic 
rights on the service Beirut - Tripoli - London. 


THE two news items under this common heading follow the visit of s 

staff member to Middle East Airlines in Beirut. Out of the present fiuid 

situation may come more orders for Comets and eventually—if Arab 
dreams are fulfilled—a Pan-Arab airline. 


O Middle East airline question is so controversial as the 
Pan-Arab Airline proposal. As long ago as September 1959, 
Sheikh Najib said of Air Arab, as then it was called: “It is bound 
to come, and we shall be included.” Much more recently Col 
Nasser Aljanbi, director of Iraqi Airways, is reported to have been 
urged by Gen Kassem, Iraq’s prime minister, to “support any Arab 
proposal even if it may injure the interests of Iraq.” An Arab 
airline study group is to meet in Baghdad on March 26. 

Yet how strongly MEA—or any other Arab airline—believes 
that such an airline grouping could really be achieved is hard to 
gauge, since a Pan-Arab airline must depend upon a degree of 
political agreement and stability that the Middle East has not 
often achieved. 

Admitting that political and economic difficulties lie in the way, 
MEA’s chairman said in Beirut last week that “a Pan-Arab airline 
is going to be a reality.” It was logical that common cultures 
should get together, and although Pan-Arab could not come about 
until these difficulties were settled, agreement was only a matter of 
time. At present, Arab states’ bilateral agreements were negotiated 
individually; the Sheikh looked forward to a time when they were 
obtained on a bloc basis. He thought that pooling and technical 
agreements were the key to integration. MEA had a technical pool 
with UAA in Cairo, they were negotiating a pool with Iraq, and 
hoped to move closer to Kuwait Airways and Gulf Aviation. But 
MEA was also worried about some 22 Comet and two Viscount 
flights a week through Athens which, operated by the BEA con- 
sortium of BEA, Olympic and Cyprus Airways, fan out across the 
Middle East. 

Although these arrangements have been agreed by the chairmen 
of the two corporations, MEA regard this as the sort of competition 
which should not occur in view of the association of Arab airlines 
with BOAC. “We cannot fight BEA,” he said, “without affecting 
relations with BOAC also.” 

The problem facing BOAC, it seems, is to decide to what extent 
Associated Companies should attempt to histen Pan-Arab by 
building-up MEA and by supporting other Middle East airlines. 
There is a risk either that the Arab airline idea would remuin a 
dream, or that Pan-Arab would be led, in spite of BOAC-AC 
effort, by UAA, in which BOAC has no share. UAA now comprises 
Misrair and Syrian Airways; three DC-6Bs have recently been 
purchased to supplement its six Comets, and new routes are to be 
announced. 

Sheikh Alamuddin believes that a unified Arab airline would 
have to join a major airline group to obtain reciprocal benefits, and 
that there is nothing to stop a close association between the 
corporation and an Arab airline. “Our sincere wish,” he said, “is 
that we develop into Pan-Arab with BOAC.” 


MILWARD ON AMERICA 


At London Airport last Saturday Mr Anthony Milward, chief 
executive of BEA, talked to the Press on his return from a 
three-week visit to the United States. 

The amount of money the Americans were spending on their 
airports was, he said, “absolutely fabulous.” They were building 
enormous new car parks; this was a major source of revenue—he 
thought about one third—and it was the way the Americans made 
their airports pay. He confirmed that BEA would like their own 


terminal at London Airport Central. It would cost at least 


£1 million, and it would be on the north-east face. The Ministty) 
had agreed that the building was necessary (a new passengets 
terminal in this location had been recommended by the Millbe 
committee in 1957) and he thought that it would increase 
airport’s terminal capacity to the point at which this would roug 
match runway capacity. He preferred the finger-and-gate syst® 
though he had not seen Washington, “I don’t like the mo 
lounge idea very much because you can’t trickle-load the aire 
He had been to Boeing to see the 727, and “they came out 
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all their plans.” Compared with the Trident, it was “much more 
different than I thought, mainly much bigger.” It was also more 
expensive—about £14 million compared with £1 million. It had 
very short runway performance; landing distance was prob- 
ably a little less than that of the Trident. Yes, Boeing had “picked 
his brains” too, mostly on the matter of size, range and frequency. 
“What I like about the Trident are its size and range, which are 
just right for us.” Two American airlines were interested in the 
121, one big one and one smaller one. BEA might give up a place 
on the Trident line, but it depended on circumstances. At the 
moment the question did not arise, as an export customer could 
get spring "64 delivery anyway. 

Mr Milward said that the US domestic airlines were experien- 
cing a serious recession—‘“they are not expanding, and I got the 
impression that Capital will not be the only airline to disappear 
during the next twelve months. The position is serious for them, 
with all the new jet capacity coming along. There are jets every- 
where. I have never seen such competition. On some routes there 
are half a dozen airlines. We have enough competition, heaven 
knows, but it seems crazy to me to have such competition. Some 
people say that if you have a pool that is the end of competition. 
It certainly is not so.” American operators had shown a lot of 
interest in BEA’s promotional fare structure, the like of which did 
not exist in the States, and which he believed was one of the 
secrets of BEA’s profitability. . 

No, he had not seen the Vertol 107 or the Sikorsky S-61. The 
Ministry wanted BEA to buy the Westland 192C, which was more 
expensive to operate. BEA’s plans for a Lands End - Scillies 
service were now out because of the safety aspects at the present 
stage of the sea crossing. BEA would like financial assistance for 
a Heathrow - Gatwick inter-airport helicopter service, perhaps at 
a frequency of six return flights a day in the summer. The need 
for such a service would increase as more fixed-wing operations 
wansferred to Gatwick. Mr Milward referred also to a city-airport 
— (see picture above), to which BEA might contribute 

ion. 


INCE last week’s review of the news that the IATA cargo 

tariffs conference in Paris had broken down, the leading 
contestants have put some cards on the table. The accompanying 
graph shows the existing London- New York fare structure, 
with the two “weight breaks” at 45kg and 500kg, together with the 
proposals for reduced rates put forward by Pan American, TWA 
and BOAC. 

The British corporation appears to have decided on cuts which, 
as was said after the conference by Mr Gilbert Lee, commercial 
director, would indeed “produce a lower overall rate than any 

recommended.” The corporation is proposing to introduce, 


London - New York cargo rates, present and proposed 
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At a meeting in London last week, senior executives of BOAC, BEA 

and the British Transport Commission were given details of French and 

German monorail systems. This is the German Alweg monorail of the 

type which is to be installed between Haneda Airport and the centre 

of Tokyo. In a comment afterwards Lord Douglas said that he was 

“not sure that it was the system for London”; a railway link line might 
not be so fast, but neither would it be so expensive 


SILVER CITY’S RAILWAY LINE 


‘THE price paid last week by Silver City for a major expansion of 
business is the operation by Compagnie Air Transport of 
three Super Freighters in their own right on the vehicle ferry 
services from Le Touquet and Calais to Lydd, and from Cherbourg 
to Hurn. In return, French Railways, major shareholders in CAT, 
have agreed to build a two-mile railway spur into Le Touquet 
Airport. This, in effect, will integrate the Silver City network— 
which is to be extended to Blackpool, Liverpool, Manchester, 
Leeds/Bradford, Birmingham, Newcastle, Edinburgh and 
Glasgow—with not only the French but also the European railway 
system. 

The significance of Silver City’s two miles of railway line is that 
passenger services will assume a much greater proportion of the 
airline’s sales effort; if sufficient travellers can be attracted to the 
Le Touquet railhead, new equipment for car ferries can be post- 
poned until the airline is in a sufficiently profitable position to 
justify the outlay of capital to P & O—a shipping company 
— has seen a poor return on the Hermes so expensively bought 
in 8. 

Last week the airline’s chairman, Mr Eoin C. Mekie, could not 
say when the rail spur would be completed; he was releasing the 
news now because already travel agents were planning for the 1962 
summer season. The full effect would not be apparent until next 
year. He did not expect to run car ferry services from the northern 
cities this year as “all our aircraft will be fully committed on the 
shorter-range routes.” He did not know the cost of the spur, but 
it was “very substantial.” On the subject of new aircraft Mr Mekie 
would not be drawn, though it had always been his ambition to use 
aircraft “built by a consortium of British and French companies.” 
It seems reasonable to speculate that, if Silver City want increased 
capacity quickly, a suitable aircraft might be the Breguet 763. 

So far as Silver City’s current season is concerned, bookings are, 
in the words of the chairman, “extremely high.” 

The need for new equipment is not yet, it seems, pressing Silver 
City too hard, and it is not likely that we shall be hearing of a major 
order for a new type of aircraft for some time. 

The new alliance will do little to increase utilization of the 
Bristol fleet, as the 170s are to be confined to the sea crossings from 
Lydd, Manston or Hurn. But another effect which it may have is 
to squeeze Channel Air Bridge out of interior France, and off the 
deeper-penetration routes to Lyons and Strasbourg. Unless some 
agreement can be reached with the French Government (or French 
Railways, who are likely to be main opponents of the “deeper 
penetration” proposals), or new services can be opened up else- 
where, Silver City may have temporarily blocked their rivals’ next 
proposals for re-equipment and expansion. 


BOAC’s BARGAIN BASEMENT 


and will introduce on April 10 if no agreement is reached, three 
new weight breaks. The upper one, at 1,000kg, cuts the rate to that 
proposed by Pan American and TWA at 7,500kg. For the moment 
BOAC is not disclosing its hand insofar as changes to the existing 
45kg and 100kg weight breaks are concerned; but informed reports 
suggest that, in common with other European carriers, BOAC 
want to leave charges for shipments of these weights at their 
present levels. It will be seen that Pan American and TWA are 
proposing reductions at these lower weights, and it remains to be 
seen whether BOAC, and other European carriers such as KLM, 
will also cut rates at these lower weights if war breaks out. 

But the fundamental aspect of the BOAC proposal is the big 
reductions recommended for the heavier shipments. This is a 
reflection of the need to fill the vastly increased freight capacity 
now being scheduled by the corporation both on its all-freight 
DC-7F services and on its 707 passenger services. The proposal 
to slash rates for shipments of 1,000kg and over from the present 
13s to less than 5s promises the realisation of the freight “break- 
through” that the airlines have so long been talking about. _ 

Obviously, the proposed BOAC across-the-board reductions will 
inevitably undermine many of the special commodity rates on 
which the transatlantic freight business has been largely built, 
and which BOAC, KLM and the other European carriers—unlike 
the American operators—do not yet want to discard. BOAC, in 
fact, say that they are considering “even lower rates for selected 
commodities to encourage greater use of air transport in 
specialized export trades.” So that, as well as offering the lowest 
across-the-board rates, the British corporation will also be offering 
some of the best special-commodity bargains. 
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This artist's impression shows how one of two ex-Alitalia DC-6Bs will 
look in the colours of Societa Aerea Mediterranea, a non-IATA Italian 
air charter company affiliated to Alitalia which will be used for 
| charter work, including about 350 inclusive tours between the UK 
and Italy this coming season. Represented in this country on Air 
Baltic by M. K. Kendall Ltd, the aircraft are available from May 20 


AIR COMMERCE... 


EUROPE’S RECORD YEAR 


j [N a year when world air traffic is provisionally estimated to have 

been one-sixth greater than that of the previous year, intra- 
European international traffic has shot up by a fifth. When it is 
remembered that Europe saw no substantial fare-reductions last 
year, and no remarkable improvements in national income, this rate 
of growth is striking evidence of the popular acceptance of air 
transport. 

Recently published Air Research Bureau statistics reveal that 
11 reporting members showed an average increase of 19 per cent. 
But the actual average for all European operators must be rather 
higher than this; Olympic Airways are believed to have almost 
doubled their European traffic last year, while TAP’s international 
traffic in 1960 might well be more than double the previous year’s 
level. 

BEA and Air France continue to occupy the dominant positions 
in intra-European civil aviation. In fact, their positions are even 
more dominant than is suggested by the ARB statistics, for both 
airlines carry a substantial volume of domestic traffic which is 
excluded from the ARB’s calculations. 

A noticeable feature of traffic development last year was that the 
fastest growth was enjoyed by the smaller intra-European 
operators. Thus the five leading carriers—BEA, Air France, SAS, 
Swissair and KLM—each showed a below-average rate of expan- 
sion (these five companies account together for about three-quarters 
of total intra-European air traffic). With the exception of Sabena 
and Iberia, all the other smaller carriers experienced boom 
conditions, growth-rate ranging from Aer Lingus’s ‘24 per cent to 
Finnair’s 52 per cent. 

Particularly significant was the rapid expansion of Alitalia’s 
intra-European services; by the present time it is likely that the 
Italian carrier has overtaken KLM and moved into fifth place 
in the European league. 
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Today, February 24, Boeing expects to obtain FAA certification of 
. the 707-120B and 720B (P &W JT3D-1 turbofans of 17,000Ib). 


Convair 990s will be introduced by SAS and Swissair on September 20, 
replacing SAS DC-7Cs and Swissair DC-6Bs on Far East schedules. 
These aircraft will be introduced on the South American route also. 


Airframe overhaul cycle for the CL-44, to be introduced this summer 
by Flying Tiger, Seaboard & Western and Slick, has been set by the 
FAA at an initial figure of 13,500hr. 


The official CAB investigation into the Eastern Air Lines Electra 
accident at Boston last October has found that the accident was, as 
widely speculated, caused by collision with birds. 


A ten-page booklet, “Bird Hazard to Aircraft,” is being distributed 
} by the FAA to 5,000 airport managers and owners, and it is available 
to airlines and others interested in “halting the increasing peril caused 
to aviation by various types of airborne wild life.” 

Air-India will test its 707 Conway engines on a test plant soon to be 
installed at Santa Cruz Airport. It was designed by Heenan & Froude 
Ltd of Worcester, and has inlet and exhaust suppressors by Cullum 
Detuners Ltd. 


The non-IATA carrier Trans Atlantica Argentina is reported to be 
negotiating the lease of two 707-220s from Braniff. At present the 
airline operates a twice-weekly L.1649A (leased from TWA) from 
Buenos Aires to Geneva via Rio, Recife and Lisbon. 


On March 12 American Airlines will introduce what it calls “Stage 
2 of the Jet Age,” when it will introduce new turbofan “Astrojets” 
into service. The airline has 24 707-120Bs and 25 720Bs on order, 
either as new production aircraft or retrospectively modified. 





The Italians have issued a Notam warning aircrews proposing to 
use Fiumicino NDB (call sign NF, frequency 273kc/s) of the existence 
of Prague broadcasting station (call sign CPHG) which operates on 
272kc/s. [One of the matters being considered by the BOAC team 
investigating the recent Comet 4 incident near Fiumicino was the 
question of radio interference.] 


TCA are now using at Toronto the Edgehill Autostair mobile pas- 
senger stairway, which is mounted on a Karrier Bantam chassis. The 
unit is seen in action here with a new refinement—a retractable canopy 
usable as a snow-roof, umbrella or sunshade 
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*Olympic and TAP not included. tinternational traffic only; domestic traffic, 
which is significant in the case of BEA and Air France, is not included. 


Alas, there is little evidence to suggest that increased traffic has 
meant improved finances. Total capacity increased more rapidly 
than traffic, and as a result overall load factor fell from 58 to 57 
per cent. A study of individual load factors suggests that the two 
short-haul specialists, BEA and Aer Lingus, were the only carriers 
to make a profit on their intra-European operations. (To these 
two might be added TAP, which might well have made enough 
profit on its London service to have more than covered the losses 
on the Paris service.) The low load factors shown by such primarily 
long-haul carriers as KLM and Sabena suggest that their intra- 
European networks are still considered primarily as feeder services. 
It is a sobering thought that as long as such policies persist there 
is little possibility of putting European air transport on to a 
healthy economic footing. 


BREVITIES 


It is reported that Douglas have decided to build up to ten DC-8s 
over and above the existing orders for 159. 


BOAC is to operate Boeing 707s into Lima on April 11. There will 
be a twice weekly service from London, via New York and Nassau. 


Just published by Ian Allan in the ABC Series is a revised edition 
of J. W. R. Taylor’s book Civil Aircraft Markings. Priced 2s 6d, it 
is extensively illustrated and includes a list of all aircraft on the British 
Register and foreign aircraft likely to be seen at UK airports. 


Mr William P. Lear is to give an annual award—a 36in-high silver 
trophy, to be presented first in 1962—“to the person . . . or organization 
in the US or other countries making the most lasting contributions 
to air-traffic safety.” The announcement was made at a luncheon to 
celebrate the 30th anniversary of Lear Inc. 


Mr M. M. V. Custance, Deputy Secretary at the Ministry of 
Aviation, has been made a member of the board of the Institut du 
Transport Aerien. At the same time Mr Henrik Winberg, Director 
General of the Swedish Royal Board of Civil Aviation, has been 
appointed a member of the ITA board. 


The Sixth Annual Air Transport Course sponsored by the Royal 
Aeronautical Society will take place at Oriel College, Oxford, from 
March 24-April 15. Lecturers, as in previous years, will be S. F. Wheat- 
croft, economics; K. G. Wilkinson and D. C. Tennant, operations; and 
A. R. Barrowclough, air law. 


Alitalia has installed an IBM 7070 data processing system at its head 
office in Rome. Applications include accounting, stock control, payroll, 
passenger and freight revenues, traffic statistics, and aircraft utilization 
statistics, and being studied is the computer’s application to produc- 
tion planning, tariff calculation, crew and aircraft utilization, and long 
range economic planning. 
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The pilot’s view during 
a low-level attack 
























STRATOSPHERE 
The pilot’s simultaneous low-level 

problems of navigating and of avoiding 
obstacles in his flight path are automatically 


solved for him by electronic means. SHIELDED BY 
T ° ° GUIDED MISSILES 
he Buccaneer is electronically an extremely wa sort 

BY RADA 


sophisticated aircraft and incorporates the 
results of very advanced thinking. 
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BLACKBURN AIRCRAFT LIMITED, BROUGH, YORKSHIRE, ENGLAND 
Member Company of the Hawker Siddeley Group 
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Just Published 
Fate is the Hunter 


ERNEST 
K. GANN 


‘Partly autobiographical, 
partly a chronicle of some of 
the most memorable and 
courageous pilots the reader 
will ever encounter in print; 
and always this book is about 
the workings of fate—that 
mysterious, undeniable force 
that announces itself time and 
again in every walk of life. 
Fate Is The Hunter has an 
extraordinary compulsion for 
the reader.’ New York 


Herald Tribune. 
Zs net 
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BRASS PLUGS 
AND SOCKETS 


SMART & BROWN (M.T.) LTD 


HAVE R.C.S.C. 
APPROVAL TO SUPPLY 
BRASS M4 PLUGS 

AND SOCKETS. 


For details of M4 BRASS, ALUMINIUM 
COAXIAL AND DEUTSCH 
CONNECTORS write to— 


25 MANCHESTER SQ, LONDON W.! 
or TELEPHONE WELBECK 7941 
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ID you see the report that the 
Welsh independent airline Cam- 
brian Airways made a profit last 

year of some £50,000? And that the 
profit in the previous year was £40,000? 

I wonder whether the thought that 
occurred to me on seeing these figures 
also occurred to you. Not just the 
thought that it is good to see Cambrian 
profitable—obviously it is good, especi- 
ally as the airline was practically on its 
knees two years ago and would, but for 
Wg Cdr L. B. Elwin’s refusal to be 
beaten, have gone out of business. 

No—it is something more than that. 
This is the first time, so far as I am able 
to ascertain, that any UK independent 
has ever published its financial results. 


@ Last Tuesday Lord Boothby was to 
ask in the House of Lords “whether the 
Minister of Aviation still contemplates 
raising the landing fees at London Air- 
port on April 1 to a point which will 
make it not only the worst, but by far the 
most expensive, international airport in 
the world.” 

I welcome Lord Boothby’s sudden 
political interest in aviation, and would 
like to make two small comments : — 

One: What does Lord Boothby mean 
by the “worst international airport in the 
world”? This is a pretty strong state- 
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ment to make at any time, and particu- 
larly strong only a few days after IATA 
—in their attack on the Minister in the 
context of landing fees—described Lon- 
don’s air traffic control facilities and 
approach and landing aids as “among 
the best in the world.” 

Two: Everyone says that the new 
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UK fees will be the highest in the world. 
I am sorry, but it just isn’t so. If you 
land a Boeing 707 at Khartoum you will 
find that the landing fee is £266 10s, 
compared with the proposed £241 6s at 
London. 

And the landing fee is only one of 
several charges exacted at other airports. 
In Iceland, for instance, a fuel tax is 
imposed that can run up a bill of more 
than £300 over and above the £8 landing 
fee for a 707. And in the Philippines 
you may have to sign a cheque for a 
“terminal fee,” a “fuel delivery” charge 
and fuel tax amounting again to more 
than £300 over and above the £18 land- 
ing fee for a 707. 

Had Lord Boothby been aware of 
these facts he would, I am sure, have 
worded his question differently. Or 
perhaps not asked it at all. 


@ “There we were, at 200ft over the 
sea, in our helicopter on an anti-sub- 
marine exercise from Eglinton: Lts 
Simpkin and Fyleman and Ldg Seaman 
Barker. Gradually the engine started to 
lose power, so we ditched. We jumped 
out into the water, inflated our Mae 
Wests. Up popped the submarine 
Amphion, who had been watching our 
descent on her periscope. Down came 
dinghies from the helicopter which had 
been operating with us. Along came 
the frigate Torquay, which had been 
taking part in the exercise, and picked us 
up. At the entrance to Lough Foyle we 
were put aboard a Naval launch, which 
landed us at Londonderry. Next day 
we were back on duty.”—news agency. 

All very neat and tidy—except for 
litter on the seabed. All right, lads, get 
fell in the volunteers for a spot of heli- 
copter salvage. 


@ GENTLEMAN with sound aviation 
knowledge and keen commercial brain 
would consider forming an air transport 
company with modern ’planes. Would 
like to contact group or individuals 
wishing to participate. Minimum invest- 
ment £20,000. Advertiser will put in 
£120,000. Reply in confidence to Box 
R.932.—From the personal columns of 
The Sunday Times, February 12. 


@ It is comforting to know that even 
Soviet Air Force pilots have their short- 
comings, drawing down upon them the 
strictures of Red Star for lack of self- 
confidence and “misuse of alcohol.” 
Perhaps a few exchange postings with 
the RAF and USAF would help to put 
matters right. A crew-cut, free issue of 
baseball caps, some rowdy guest-nights 
and a 24-hour sortie in a Shackleton 
would be good for the comrades’ morale. 


Splash, splingie, sploogie! H-E-E-E-E-L-P! 
Bubble bubble gurgle. Where’s Jack? Where 
is our happy little boy inventor, eh? I would 
like a word with him. Electric flying machine 
indeed. Bubble bubble back-to-the-drawing- 
board gurgle 





(+) Straight and Level 


Senior engineer of Douglas Aircraft: “So this 
is your Mk 2 Vulcan you want us to hang 
Skybolt missiles on. Whereabouts do you 
want them?”’ 

RAF crewman: “‘About here, but for heaven’s 
sake be quick before the Minister changes his 
mind.”” 


But they will have to go easy on the 
mild-and-bitter; and no flying their 
Migs through the London Control Zone 
without 24 hours’ written notice to the 
Ministry of Aviation. 


@ “US Air Force is seeking this month 
to broaden the base of understanding for 
its modern aerospace counterforce cap- 
ability. The program begins on the 
home front with an explanation of the 
counterforce posture the number one 
subject for Commander’s Call along the 
entire Air Force circuit . . ."—from the 
USAF paper Astro News. 

How’s your reading capability posture 
right now? It’s okay, is it? Good, well 
then, tell me what the heck that means, 
in English. 


@ Eastern Air Lines, so I read, re- 
ported finding a vacuum cleaner in the 
fuel tank of one of their Electras. They 
also collected 20 screws, a riveting tool 
and part of a paper cup from the fuel 
tank of another. Lockheed, the manu- 
facturer, was fined £2,000 by the FAA. 

This sort of thing happens in the best 
quality-controlled factories. I remember 
a foreign operator of a certain new 
British aircraft, after receiving repeated 
passenger complaints about funny-tast- 
ing drinking water, opened the tank and 
found inside, in an advanced stage of 
decomposition, a leather mallet. This 
was duly placed in a glass showcase in 
the airline’s flight hangar alongside all 
the other objects supplied by the same 
manufacturer—including a tin mug, a 
bike pump, a pair of green socks and 
a cream bun. 


@ “The only lead we have around here 
is lead-time.” 
ROGER BACON 
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PARTNERSHIP 
OF THE SKIES 


REE low-level airspace for the British private pilot is a 

concept which now seems to be as far away as ever. The 

Royal AeroClub’s proposals, sponsored by Mr Peter Masefield 
as chairman of the aviation committee, are for freedom from 
control below 1,500ft except in the immediate vicinity of large 
airports. These s have been used as a starting point for 
discussion, but it seems doubtful if those whose responsibility is 
the regulation of air traffic have ever seriously considered that they 
might be adopted in toto, and then modified to suit the needs of 
commercial aviation. 

Putting general aviation first and then arriving at compromise 

oposals suitable for both private and commercial users is, for 

ritain, an astonishing suggestion. Yet something akin to this 
approach has been adopted in the United States and a similar 
course has been taken by the French in relation to the new shape 
of the Paris control zone. 

Here in Britain the off-airways pilot is faced, from March 1, 
with added restriction in the shape of a fully IFR London Control 
Zone and airways network. There can be no valid objection to 
full control if this is needed to ensure air safety. “See and be seen” 
is not a satisfactory philosophy when light aeroplanes and jet 
transports mingle in the same airspace. But private pilots are 
disappointed, to say the least, that some airspace at lower levels 
- not been left free for them, as it is in the United States and in 

rance. 

From last Tuesday, February 21, the US Federal Aviation 
Agency started to implement a pr to raise to 1,200ft above 
ground level the minimum height of all controlled airspace except 
control zones. The latter, which extend upwards from ground 
level, will be restricted to a radius of five statute miles from con- 
trolled airports—although extensions may be made “to encompass 
the flight-paths of instrument approach and departure operations.” 
The size of individual airport zone extensions will be determined 
by aircraft climb criteria developed specifically for the job, and 
each airport will be considered on a case-by-case basis. 

For IFR flights transition areas between control zones and 
airways will have a minimum above-surface level of at least 
1,200ft, the only exception being in the vicinity of uncontrolled 
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Division of Britain's airspace. Shaded sections are terminal control 

areas, which in instrument weather become controlled airspace. Airways 

are all controlled airspace, but have a minimum level of 3,000#t. 

London and Manchester Control Zones are permanently subject to 
instrument-flight rules 


airports which have an instrument approach system, where transi- 
tion floor-level drops to 700ft. This non-VFR airspace will be 
of limited width. Transition areas will be pierced by VFR corri- 
dors “as required and as possible.” 

All this means that, except when flying in the vicinity of con- 
trolled airports and of some uncontrolled ones where special 
instrument procedures apply, a private pilot in America has only 
to maintain 1,200ft or less to know that he is clear of controlled 
airspace—and he can legally fly, if he wants to, in the low VFR 
contact visibility limits “clear of cloud and in sight of ground or 
water.” 

Complete revision of all the airspace in the United States will 
naturally take some time, especially as the structure is to be 
amended piecemeal. But the important decision—the policy- 
making one—has already been taken, and became effective last 
Tuesday. . 

In Great Britain the Royal Aero Club soldiers on, pressing for 
similar freedom of the air below 1,500ft except in the vicinity 
large airports. To be fair, under-airways ceilings in the UK are 
already less restrictive than those in the USA—minimum airways 
height over the whole of the British Isles is 3,000ft. But the 
airway corridors are not the whole picture—there exist large areas 
of controlled airspace with a much lower floor. The 
Terminal Control Area is an example. It has a “stepped” floor, 
in places not higher than 1,500ft, and it covers the greater part of 
South-East England. Since this minimum is height above se 
level, and the highest ground in the area is nearly 1,000ft in places, 
the slice of airspace to which VFR-contact pilots are res 
when visibility is less than five miles is barely 500ft thick. 

There is also the thorny problem of the size of control zones. 
To the general satisfaction of the private pilot—and apparently 
without much hindrance to the IFR operator—the London Zone 
was last year realigned and reduced in size. But it is still 32 statute 
miles across at its widest point, the Gatwick Zone is 27 miles long 
(nearly 14 miles each way on the extended centre line of the 
runway) and the Southampton Zone, covering Hurn and Eastleigh, 
extends from north-east to south-west no less than 44 miles. 


Controlled airspace around Paris has been experimentally arranged 

as shown in this diagram. Only the area outlined in heavy block 

extends upwards from ground level; the remainder of the . 

space has a floor which steps up from 1,300ft to 3,000ft. Below this 

the air is actually reserved for light aircraft only, and transports 
IFR flight-plans are not allowed to enter 
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This thetical re-arrangement of the Southampton Control Zone 
shows how many square miles of airspace might be liberated for use 
by private pilots. The control and transition zones are controlled space 
in all weathers, but there is free space underneath the transition zone; 
free lanes through the control zone are indicated on the aeronautical 
chart. Information given includes maximum height of the lane, and 
frequency on which the airfield approach is called to obtain entry 
clearance. Both free lanes follow line features on the ground 


this airspace extends upwards from ground level and in IMC is 
out-of-bounds to all but fully equipped operators. The big London 
and Manchester Control Zones and all airways are IFR-only all 
the time, and special clearance must be obtained before light 
aircraft can enter or cross them. 

Radical redesign by the FAA of US airspace poses questions as 
to whether we are making the best use of our own: whether we 
should cease to think in terms of VFR and IFR conflicts and 
embark upon a fairer apportionment of the air above us in terms 
of an equable partnership. The present system of free lanes to 
aerodromes in contro! zones is far from satisfactory; too much 
reliance is placed upon accurate track-keeping by scanty visual 


reference. 

The free lane through the London Control Zone into Fair Oaks 
is a case in point. Before the zone was extended southwards a 
few miles in the tidying-up process, track guidance from the south 
was provided by the railway line from Guildford to Woking, 
whence it was about one minute’s flying on the same track to 
the centre of the airfield. To keep Fair Oaks traffic clear of Wisley 
traffic, the free lane was then swept westwards to a terminal point 
ata cemetery that is not, of course, shown on the half-million map. 
There is no line feature to follow between cemetery and aerodrome 
and no radio or D/F with which position can be checked. Flying 
has been made more, rather than less, difficult—and, it might be 
argued, not quite so safe. 

Another unsatisfactory feature of free-lane entry into control 
zones is that flight planning is complicated by lack of ready infor- 
mation. Free lanes are not shown on any map, and a long-distance 

call is usually necessary to check the position of the lane. 

If it were a simple matter to reduce the size of control zones, 
many of these free-lane problems would disappear. The design 
case is apparently that of a fully loaded Constellation or DC-6B 
climbing out through the zone with a 30kt tailwind on a hot day. 
Rate-of-climb may then, apparently, be only 200ft/min, so that 
for the aircraft to reach 1,500ft before it leaves the zone the latter 
must have a diameter of at least 24 miles. Add another 500ft for 
separation and some for luck, and the size of the zone assumes 
giant rtions. 

It d not, of course, be practical to specify a control zone 
with a shelving floor, but it may very well be worth while having 
control over two levels; one, the small control zone proper, and 
the other the “transition zone” principle adopted by the FAA 
and the French Ministry of Transport. More private pilots 
would agree that the extra complication of maps and charts would 
be worthwhile if it gave free entry at low level to aerodromes now 
within the confines of control zones. 

What has been done in France (for an experimental period of 


SENSING TOTAL 


ACCURATE measurement of total temperature (i.e., ambient 
temperature as raised by kinetic heating) involves a number 
of problems, but now available from a British source is a sensing 
unit designed to give precise results over a temperature range of 
—100°C to +350°C. Known as the Total Temperature Probe 
Type 102, it is being manufactured under licence by Research 
& eering Controls Ltd, of 9 Old Bridge Street, Kingston- 
on-Thames, Surrey (Kingston 6288), an associate company of the 
t Engineering Co of 
Minneapolis, USA. 
The probe is stated to give fast 
and accurate measurement even 
when de-icing heat is applied, and 
to withstand extreme effects of 
vibration and shock. Special 
open wire” elements for flight- 
test use have a time-constant of 
0.02sec and a recovery error of 
less than 0.1 per cent of absolute 
temperature. The de-iced probes 
should have particularly useful 
application in civil and military 
aircraft under operational condi- 
tons, where they can provide 






The Type 102 temperature-sensing probe 
‘Shown approximately one-fourth actual size) 
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six months) is to establish a series of zones around Orly and 
Le Bourget airports. The inner one, according to the magazine 
Les Ailes, extends from ground level to flight level 30 (3,000ft 
on 1,103mb) and is restricted to aircraft with radio arriving 
at or departing from Le Bourget, Orly, Villacoublay or Brétigny. 
Prior authorization is required from Paris control or from the 
tower of one of the airfields. The private fields of Chelles, Mitry- 
Mory and Enghien Moisselles have permanent authorization from 
Le Bourget to fiy subject to certain conditions. La Ferté Alais 
will during weekdays have similar permanent authorization from 
Paris control and Brétigny; at weekends it is free because the zone 
is contracted while Brétigny is not active. 

Around the central area is established an “upper reserved ter- 
minal area” extending to flight level 65. Lower levels are respec- 
tively 3,000ft at 24 miles, 2,500ft at 18 miles, and 1,300ft above 
mean sea level over an irregular area bounded by the arcs of 16-, 
15- and 11-mile-radius circles based on Bourget and Orly (see 
map). In this area positive control is exercised, and all aircraft 
must have two-way radio. 

Below the upper area is the “lower reserved terminal area” 
extending from ground level to the lower limits of the upper 
reservation. Within this airspace airliners on IFR flight plans are 
prohibited—the area is completely reserved for light aircraft. Pre- 
sumably if a transport climbing out from either of the main 
Paris airports cannot make 1 t by the time that it is 18-25km 
from the runway, it must either be cleared through some other 
climb-out path, or take off at a lower weight. On the score of 
noise alone it seems undesirable for climb rates of only 200ft/min 
to be tolerated, and quite unreasonable that such poor perform- 
ance should be allowed to impose such harsh restrictions on other 
users of the airspace. 

Conclusions to be drawn from the foregoing seem obvious: if 
it is possible to modify zoning of the airspace in the United States 
and in France, it must surely also be possible here. The line of 
attack seems to be to adopt the transition zone, beneath which 
the airspace is free, and to reduce the size of control zones to 
more sensible proportions. Once this is done, special cases can 
all be considered, and zones and areas adjusted where, for 
example, special climb and descent path are required. Revision 
of the size and shape of control zones and control areas over the 
British Isles is long overdue. Such a good reason for change 
should surely not be ignored. A. T. P. 


TEMPERATURE 


information to assist in the selection of optimum engine settings 
for economy and safety. They can also help in the determination 
of true airspeed and in locating high-altitude jetstreams. The probe 
can, of course, be used either as a component of an air-data com- 
puter system or for a direct-reading temperature indicator; and, on 
the ground, it is of use in wind-tunnel instrumentation, particularly 
for research into icing. 

The Rosemount Company’s probes are in use by airline opera- 
tors and aircraft manufacturers, including Air France (for Boeing 
707s), TCA (who have specified them for any future types they 
may operate), and Boeing, who, it is stated, will henceforth employ 
the equipment in all 707 variants. 

Research & Engineering Controls, who have fulfilled a number 
of dollar-earning development and production orders for Rose- 
mount, hold a licence to manufacture all the American company’s 
products and to sell them in European markets. Apart from tem- 
perature probes, these products include compensated pitot/static 
tubes for aircraft flying at speeds of up to Mach 3; pressure trans- 
ducers and altimeters; platinum resistor immersion probes for 
temperatures ranging from that of liquid helium to +1,500°F; 
and multi-point temperature monitoring and control equipment. 

The American company is directed by Dr F. D. Werner, and 
the managing director of Research & Engineering Controls Ltd 
is Mr B. Rogal, BSc(Eng), AMIEE (until recently chief development 
engineer of Wayne Kerr Laboratories), with Mr R. W. Sutton 
(the well-known aeronautical consultant) and Mr J. G. Gallagher 
as fellow board-members. 
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Correspondence 


The Editor of “Flight” is not necessarily in agreement with th. views 
expressed by correspondents in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases accompany letters. 


JP.4 versus Kerosine 


‘BARS ago it was cheaper to send small children down mines, 
etc, ad nauseam. Some took advantage of it, others, in all 
probability the majority, reluctantly followed suit to remain 
economically competitive. A sigh of relief was bly heaved 
all round when—for ———— Factory Acts, Plimsoll Line, 
~, a= ad —— back on an even keel to start again. 

» capitalism is often its own worst enemy; hence 
Mm. . nome —¥ elopment of regulatory bodies. In the best of 
atmospheres they step in, in time; in the worst, new political 
systems are bred which result in the enslavement of all. 

History repeats itself, for obvious reasons; the circumstances 
are the same. Liberty is precious, but the human race being what 
it is, there are always some who will abuse it; and sophistry, con- 
scious or otherwise, always rises to the occasion. 

It is cheaper in some places to buy JP.4; this fuel controversy 
is in principle analogous to the above. The patient believe that 
right will prevail in time. Others complain that the waiting 
period is too uncomfortable. 

 , we have the regulatory bodies, so let them step in, and 

in in time. 

they need do for gas-turbine-engined civil aircraft is to limit 
fuel flash point to 100°F minimum. Then it’s kerosine, and at 
tenet the best hes been done in the case of the survivable crach to 


tpone the everlasting bonfire. 
Poiaadon SW3 J. C D. Sortz 


London-New York: £30 Return ? 


ee ee the 
supersonic air “rat race prospect of 

in the near future has receded considerably. As I see it, BOAC 
are dependent for their traffic growth on the section of the popu- 
lation who can afford £100 to £300 fares, and this traffic growth 
will be the result of increased general prosperity rather than a 
lowering of fares. How much wiser it would be if the daey pes 
introduced aircraft that could carry 150 passengers f 

to New York for £30 return. Then we should see real traffic 
pene, Vast sections of the population would be able to afford 
ares of this order, and mass air travel would become a reality. 
Obviously, if BOAC operated such an aircraft, we would have to 
contract out of IATA unless it changed its hitherto inflexible 
— regarding fare differentials. 

It is svoring the issue to plead that the travelling public will 
always demand the fastest mode of transport available. The 
reason for this excuse has been the comparatively small differen- 
tials at 7 operative between pure-jet and er-driven 
aircraft. But if a modern turboprop or turbojet with a subsonic 
cruising speed could provide transport to the Americas at a cost 
in the region of £30 return, the great majority of passengers would 
not be prepared to pay a surcharge of £100 just to get there six 
hours earlier. I believe that this factor has been seriously neglected 
ee -makers, and the loser is, as always, 


the 

rhe t huge cost of supersonic airliner development is bound to 
On oerees Se Ge eae , and these must inevitably be of 

h nature. To my the money would be better spent 

in ieveloping VLF to the re technological advancements 
being used to reduce fares instead of ind in expensive speed 
competitions with other nations. From and unen- 
thusiastic statements issued by BOAC the Ministry of 
Aviation, it would seem that we are being drawn into the super- 
sonic age rather unwi ly, and we are apprehensive of matching 
VLF with bi aad high ’speeds). 

London, NW C. F. Scott 
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Noblesse Oblige 


I WOULD like to ask Geoffrey Dorman if Cody was a colonel 
—commissioned, or any other type—at the time he 
tethered his horse, dog, aeroplane or what have you to that 
synthetic tree. 

A similar story is told of “Lord” George Sanger and Queen 
Victeria, but this did not entitle Sanger to a seat in the Upper 
Heuse. 

One wonders what would negpen should the reigning monarch 
meet Duke Ellingtc 1 or Prince Littler. 


London W1 HERR SPLITTER 
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Handley Page Transports 


WAS interested to read the 

article by Peter W. Brooks 
(Flight, January 13) on The First 
Handley Page Transports. I par- 
ticularly refer to the second and 
third paragraphs which men- 
tioned the conversion of two 
0/400s for the transport of 
ferry pilots. For Mr Brooks’ 
records I enclose two snapshots 
fone of which is reproduced 
herewith. — Ed] showing the 
crude seating arrangements in 
one of these 0/4008 As I did 
not ; =~ = reference to the 
fact aircraft had 
folding pings, also enclose a 
snapshot illustrates one of them with wings 

Leeds 2, Yorks 

















Renfrew Replacement 


[N your issue of February 3 Mr Gall puts forward the d 
of Edinburgh (Turnhouse Airport) as Renfrew Airports 
replacement, but is literally wandering away from the subjea 
Despite his aversion to references to distance and time, these 
nevertheless factors which cannot be completely i ; and 
most unlikely that Glasgow business circles and BEAC, whe 
objected to tra 29 miles to Prestwick, would be : 
\d-mile journey to Turnhouse Airport. “1 
the very desirable integration of short- 
a haul routes for which Prestwick is, at this moment, techni 


uipped. 

__Uirt may be permitted to digress tothe question of lack a 
Continental routes from Glasgow and Edinburgh to which M 
Gall referred, Scotland to some small extent has herself to b 
for this. In most other countries the international airport is 
focus of development and becomes the hub of international 
distributing to other parts of the country the benefit of its pc 
on the world’s air routes. In Scotland many areas use inter 
services to London as connections to foreign destinations, 
by-passing existing European and long-distance links at P 
It is, of course, true that until now there have been no fp 
feeder services to Prestwick, but this is being rectified and it is 
Ghontion tg har Comay Comme, eoarciee exmaeael nan 
direction by Ayr County Council, otherwise continued s 


































connections via London will in my ion only further 
~~ when other centres in will get “icect Contin 
Ss. 
Ayr Davip RED 







Beagle Variants 


R°S ER BACON’S list of forthcoming Beagle Eagle variants 
light, February 10) was sadly incomplete. Servicemen every- 
where will mourn the omission of the Pay Accounts wae 
celebrated Golden Eagle, whose peculiar pecuniary habits we all 
loved so well. 

Leighton Buzzard, Beds G. C. STUBBS 





FORTHCOMING EVENTS 


gorge — tf, ~—¥, Im Show. 
- RAeS Graduates’ and Students’ Section: Annual General 


lighopeed. _lnctramests. for’ Combustion 


Research a - Ft... ¥ 
, aA icopter Approach Aids,” by 
H. Mitchell and S. > Lennox. 

RaAcs: caate lecture Chester Segnch): *“Low-speed * 
High-speed Aircraft,” by A. Spence ond 


D. 
8. Kronteld Club: Photographic Exhibition, and tatk by 
9. Rader Electronics Association: “Air Traffic Control,” 
by Arnold Field. 


10. British Gliding Association: Annual Bail. 

11. British Gliding Association: Annual General Meeting. 

13. ay Aa - Group: “Evolution of Transport Aircraft,” 
y Brooks. 

Mar 15. Kronfeld oe: oy , Speen with Wire Barrage 

Mar 16. RAe' 


wi ns,” by Gp Capt K 
g Astronautics and Guided Flight Section: Symposium 
on “Training of Guided-missiles Engineers.” 
Mar 17. RAeS wered Aircraft Group: “Power Transmission 
Systems,” by S. S. Wilson. 


Acs Brench Fixtures (to Mor 3): Feb. 27, Henlow, Film Evening. 
Feb 28, Boscombe Down, “Yacht Performance. Analysis,” by P. Crew 
Mar 1, Pr Preston, “New Ideas in Aircraft Electrical Systems,” by 

M. Hancock. 
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FLIGHT 


The *Armstrong-Whitworth Argosy C Mk. 1 for the Royal 


Air Force Transport Command will be fitted with Marconi 


AD2300B Doppler Navigator and Track Guide Computer. 


* They will also be fitted with the Marconi AD712 Automatic Direction Finder. 


MARCONI 


AIRPORT AND AIRCRAFT RADIO SYSTEMS 








ARCONI'sS WIRELESS TELEGRAPH COMPANY LIMITED - CHELMSFORD - ESSEX - ENGLAND 


a 





Diamond H SERIES BS RELAYS 
are specified for use on the VC10 


4 pole double throw, double sealed. 
0-10 Amps, 115 V/A.C. or 30 V/D.C. 
A.C. or D.C. operating coils available. 





‘DIAMOND H’ SWITCHES LIMITED. 


Gunnersbury Avenue, Chiswick, London W.4. Phone: Chiswick 6444 (5 Lines) 


CARS ON 
YOUR MIND: 


—then this is your issue! 


Here in THE AuTocar’s “Choosing Your Car—new 
or Used” issue is all the information you need. In 
addition to price, m.p.g., performance and accommo- 
dation and all other important details of the new car 
range, it contains a review of tests on sixteen leading 
types of used car, discussion of easy payment facilities, 
and many other helpful features. 


Out TODAY 1s. as usual 


CHOOSING YOUR GAR “iso 
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Radio Sonde and electronic equipment 


r 








The items shown here are representative of 





the extensive variety of products manufactured 
by the Whiteley organisation. Our technical 


resources are available for the development 


| < 


iM fadio Sonde Transmitter, sup- Waterproof plugs and sockets 
to British meteorological the electronic industry. moulded in Polythene for under- 
and foreign governments. water or outdoor installation. 






and production of specialised components for 




























Stentorian Cambric Cone Units, The Post Office Tester is a multi- Potted components and assemb- __ This fixed frequency oscillator is 


recognised throughout the world range meter used for making lies in epoxy. Polyester resins constructed on a standard octal 

a the greatest value in High tests on subscribers’ apparatus and Polythene. based and encapsulated in epoxy 

Fidelity. and lines. resin. 

WHITELEY ELECTRICAL RADIO CO. LTD - Mansfield + Notts 
WA/I5SN 











115V 400c/s 
Transistorised 
inverters 








* Single and three-phase 
* 100 to 750 vA 





*% Sinewave output; less than 5% 





harmonic content 
* +2% output voltage regulation 
* Standard ARINC racking 











F r a r ELLIOTT BROTHERS (LONDON) LIMITED | 
ww VOC oF 28VDC INPUT | TELECOMMUNICATIONS DIVISION 


ELSTREE WAY - BOREHAMWOOD - HERTS - Tel: ELStree 2040 


EY - MEMBER OF THE ELLIOTT-AUTOMATION GROUP 






































PLAYBACK UNIT 


Provides for the Replay of up to three 
channels simultaneously. 











Provides cabinet pressurisation with a supply of 
filtered air for cooling or heating as required. 


B BLOWER UNIT | 


TIME INJECTION UNIT 


A crystal controlied clock schedules 
Coded Time Signals for recording in 
parallel with communications. 


Thermionic Series Three. Multichannel Recorders. Built 
up from different arrangements of the units shown, a 
range of installations is available to meet the require- 
ments of Air Traffic Control Centres of all types. 
Installations may consist of one, two, or three racks of 
equipment with playback built in or separate. Automatic 
monitoring and various other features are optional. 






AUTOMATIC MONITOR 
For each channel a control 
amplifier is provided to utilise 
the pilot signal to control the 
emergency changeover to auto- 
matic spare channel or to a 
second recorder unit, providing 
gverantee of continuous 





Thermionic Products (ELECTRONICS) Ltd Telephone: Hythe 3265. Cables: Technico Hythe 


TAPE DECK 


Handles 12 hour reels of 
. 2?” or 1” tape for record- 
Fug to 10, 15 or 20 


Automatic switching to 
other units is built in to 
provide long periods of 
continuous recording. Full, 
fast spooling facilities are 
provided with a time cali- 
brated tachometer. 






























RECORD- 
ING UNIT 
Provides a plug-in printed circuit tran- 
sistor amplifier for each channel! to be 
recorded, together with bias oscillator 
and pilot signal oscillator. 


















POWER 
SUPPLY UNIT 


Provides all the 
internal power 
requirements for 
a single rack of equipment from the mains 
supply, with a built-in transistor stabilising unit, 





























Hythe, Southampton, England 
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SPITFIRE 


THE STORY OF A 
FAMOUS FIGHTER 


BY BRUCE ROBERTSON 


The story of the Spit- 
fire and the Seafire; 
their development 
from the Schneider 
Trophy contests, 
from Merlin to Grif- 
fon engines and from 
machine-guns to 
rocket projectiles. 


Told in 100,000 
words, 275 photo- 
graphs, a type-by- 
type review of ALL 
Spitfire and Seafire 
Marks, 30 full-page 


3-view two-tone rep- ci. is gi x 114”, 212 pages 
resentative paintings cioth bound, weight is 2} Ib., 
and 56 profiles show- price 45/-. Write to Dept. FT/9 
ing camouflage and for illustrated leaflet describ- 
serial variants. ing fully contents of this book. 


: stor 
p Ora” Tanioy; risirres 





TAL © A *BALDUROUSH PTR eT 


POOSSOSSOSOSSSSOSHSOSHOOSH OOOOH HHOOOOOOOOOOE 


HARLEYFORD PUBLICATIONS LTD. 
LETCHWORTH, HERTFORDSHIRE, ENGLAND 


POSSESS SSSSSSOSSSSSSSSSOSSSSOSOOOOOOOOOD 


SAA AaaaaaAADAAAAAAAAAAAAAA A bbb bbb bbb baba baer 


5000000000000 














SCOTTISH AVIATION 


FOF 20> 


DESIGN AND MANUFACTURE 
OF AIRCRAFT COMPONENTS 
+ 
DESIGN AND MANUFACTURE 
OF JIGS AND TOOLS 
7 
DESIGN AND MANUFACTURE 
OF GLASS FIBRE COMPONENTS 













+ 
SHEET METAL FABRICATION 
IN LIGHT ALLOY OR STEEL 


e 
PROTECTIVE TREATMENT 
STOVE ENAMELLING ” 


® 
ALL TYPES OF 
MACHINE SHOP WORK 


Send your enquiries to: 


SCOTTISH AVIATION 


PRESTWICK AIRPORT AYRSHIR! 





















"Phone: PRESTWICK 79838 (20 lines) 
Telex: 77432 
AERONAUTICS PRESTWICK 










Cables: 
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Senior Sales 
for 


Engineer Rani 
Reliability 
T R | D E N T That tangible quality of 


Saunders Spherical Plug 





it tran- . . 

cilener Through expansion, a vacancy exists for Valves which is reflected 
a young Senior Sales Engineer to play in maintenance costs. Ex- 
an important part in the technical perience shows that, with 
selling of the Trident. official sanction, intervals 


between overhauls can 
be increased beyond the 
eR Qualifications initially recommended 
éa period with consequent 
no or Age 25-29 reduction in maintenance 


ing unit, Engineering degree or equivalent, pre- time and expense 
ferably aeronautical 


Relevant aeronautical experience, pre- 
ferably including performance and route 
analysis 


Personality and initiative are very 
important 


Duties 


He will be responsible to the Chief Sales 
Engineer (Trident) 

He will run a small team which prepares 
technical sales reports and brochures 


He will take part in technical sales 
discussions with airlines 


He should be prepared to travel 








Please send a brief account of 


. ‘ : . A self-imposed endurance test of 
qualifications for this appointment to: 5,000,000 operations failed to im- 
pair the efficient functioning of the 
Mark 4 S.P. Valve. Leakage was 
The Personnel Manager (Ref. 147) still nil and torque within per- 


missible limits. 





The 
de Havilland Aircraft 
Company Limited 
Hatfield, Herts 


Member Company of the Hawker Siddeley Group ——athe. 


BLACKFRIARS STREET, HEREFORD Telephone 3126 
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PRESS DAY —Classified advertisement 

“copy” should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being available 





Aircraft, Spacecraft, Missiles 


FLIGHT 


CLASSIFIED ADVERTISEMENT 


Advertisement Rates. 1/2 per word, minimum 14/-. 
Official Notices, Public Announcements, Public Appointments, Tenders 1/4 per word, minimum 
tely, name and address 


charged se 


24 FEBRUARY 


Special rates for Auctions, Contracts, Patents, Legal 
must be counted. All advertisements a En 





paragraph is 
repaid and should be 
ndon, 8.E.1. 


dressed to FLIGHT Cl 


ified Adverti 


t Dept., Dorset House, Stamforj 


Postal Orders and cheques sent in payment for advertisements should be made payable to “Plight,” 


crossed & Co. 


Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10°, for 26 and 15% 
52 consecutive insertion orders. Full particulars will be sent on application. 9 
Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an 

charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added @ 
advertisement charge. Replies should be addressed to “Box 0000, c/o Flight," Dorset House, Stamford g& 


London, 8.E.1. 


The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept 
for delay in publication or for clerical or printer’s errors although every care is taken to avoid mistakes, 








AIRCRAFT FOR SALE 





R. K. DUNDAS LTD. 
ANOTHER SPECIAL OFFER 
1953 AUSTER AUTOCAR 
FOR ONLY £1,535 


ONCE again, an exceptional offer comes from our 
exclusive handling of a fine aircraft which we are 
thereby able to offer at a remarkably low price. Last 
week, were were overwhelmed with the rush for our 
Chipmunk, and it was sold very quickly indeed. Now, 
we invite you to consider whether this is not an even 
finer offer 
A 1953 Auster Autocar, the only modern British 4- 
seater Tourist aircraft, y 920 hours since new, 
with brand-new C. of A. (mow in hand), 426 hours 
on Cirrus Major III engine, dual control, new battery, 
generator, self-starter, silencer. Where could you 
match such value as this for only £1,535? 


R K. DUNDAS LTD., Dundas House, 59 St. 
* James's Street, London, S.W.1. Tel.: HYDe 
Park 3717. Cables: Dunduk, London, [0559 





SELECTED HIGH QUALITY AIRCRAFT 
FOR SALE 
ALL DUTY PAID 


CESSNA 172. 1959. 357 hrs. Auto-pilot, full panel 
and excellent radio. Price: £4,500 

CESSNA 175. 1958. 420 hrs. Full panel 27-channel 
VHF with omni, A.S.L. “Bird Dog” ADF receiver. 
Price: £4,460. 

CESSNA 182. SKYLANE. 1958. Cruising 160 m.p.h., 
526 hrs. Full panel and Airways Radio. Oxygen instal- 
lation complete. Price: £5,620. 

BEECH 35. BONANZA 1955. 570 hrs. Cruisi 
180 pp Full Airways Radio and full Gyro panel. 
C. of A. from Oct. 1960, Auto prop. pitch control. 
Price: £6,075 


AIRWORTHY AIRCRAFT BROKERS, 
South Western Chambers, 
Canute Road, Southampton. 


Southampton 27077 /8. (1877 





GRANTAIR LTD. 
GRANTCHESTER 
CAMBRIDGE 
pington 3132 (24 hours per day) 


OU have a licence—we have aircraft. Recent C. of 

A. (Private or Hire and Reward), H.P. or leasing, 
British or American. Two, four or more seats. With 
or without radio, £1,000 to £10,000. Demonstrations 
anywhere, any time. Hire one for a week before you 
buy it. See also Aircraft for Hire. [0233 


Teleph : Tr gt 








ORNET_MOTH, excellent condition, low engine 
hours. Filhol, Millers Road, Warwick 559. [1834 
USTER Autocrat—New C. of A. 350 engine hours 
—a first class aeroplane, £900.—White, Fyfield 
Hall, Fyfield, Essex. Fyfield 269. [1842 
AERO. Commander. With C. of A. Fully equipped 
A/F, 4,800 hrs. Engines 250 hrs. Price £15,000 
Vendair, Biggin Hill Aerodrome. Tel.: DN9 2251 


IPER CUB J3, Continental A65 engine, C. of A. 
expired but in good condition, 640 hrs. since new. 
Presently in Eire. Details from E. Fitzgerald, 39 Strode 
Road, Willesden, London, N.W.10. [1872 
MILES MAGISTER, C. of A. expires April 1962, 
650 hours left on engine, excellent condition— 
£500 o.n.o. Apply D. Adlington, Stubbing Court, 
Chesterfield. Tel.: Chesterfield 2090. [1864 
1959 BEECHCRAFT TRAVEL AIR 95, blue/ 
silver, engine hours nil since major overhaul, 

regularly maintained, STRI2D. Narco Omnigator, 


30 YEARS SERVICE 


ras 





Europe’s Leading Aircraft Brokers 
Sa" 


wi Ric 


30 YEARS EXPERIENCE 


TRANSPORT AIRCRAFT DIVISION 


DE HAVILLAND HERONS 


Heron Mk. 2D. This is an exceptional Executive de 
Luxe Heron which we are privileged to offer on behalf 
of His Majesty King Hussein of Jordan. New in 
November, 1958, this aeroplane has flown under 
1,000 hours and is offered for immediate delivery, 
Ref. 2788. 

Heron Mk. 2D. Another Heron built in 1958 and 
also owned by the Royal Jordanian Air This 
aircraft is fitted with 15 passenger seats and has the 
long range fuel capacity of 418 imperial gallons. 
Airframe hours less than 1,000 since new. Ref. 2878. 





LIGHT AIRCRAFT DIVISION 


PIPER CARIBBEAN 

A brand new model available from stock. This is the 
Caribbean de luxe fitted with the Lycoming 150 h.p. 
engine. This beautiful four seat private touring air- 
craft is gaily painted in red and white. Immediate 


delivery. Ref. 3076. 

CESSNA 150 

Another brand new model offered from stock. This 
is the Trainer version of the famous Cessna 2-seater 
and is fitted with full dual controls. Equipment 
includes VHF Narco Super Homer. Offered with 


public transport or private category C. of A. gress 
pleasure to fly for training or touring. Ref. 3209. 


AUSTER TAYLORCRAFT PLUS D 

We have recently taken two of these aeroplanes 
into stock as part exchange and now re-offer them 
at the lowest possible prices. Both have current 
C’s of A. and are available for delivery in March. 
The Taylorcraft two-seater is a really economical 
and reliable light aircraft, ideal for any flying club, 
flying group or private owner requiring a closed 
cockpit aeroplane with a small capital purchase 
outlay. 





Nv. 
175, 


HYDE PARA 2448/9 


NEW OR USED AIRCRAFT SUPPLIED ~- 
PART EXCHANGE WITH OTHER AIRCRAFT OR CARS 


S. SHACKLETON (AVIATION) LED. 
PICCADILLY, 


MILES MESSENGER 
One of several that we can now offer, this M 

a Cirrus Major Ill engine with 494 hours since 
complete overhaul. VHF Murphy MR.60. 
control. Offered with 12 months C. of A. Ref. 3140. 


EXECUTIVE AIRCRAFT DIVISION 


DORNIER S.T.O.L. AIRCRAFT 

The Dornier DO.28 is the answer for the company 
needing the safety of a twin-engined aircraft, the 
comfort of a small airliner, the visibility of a hel- 
copter, and the ability to land and take off froma 
football pitch. 

The passenger cabin seats four and can be modified 
to take a toilet and cocktail cabinet if required. 
The single-engined version of this aeroplane is the 
DO.27 and already more than 500 have been built 
and are operating with military services and civil 
companies throughout the world. 

The DO.27 and DO.28 are built to a specification 
designed for long utilisation, models will not be 
changed each year to give a new line and the 
depreciation rate therefore will be very low. 
Demonstration aeroplanes will shortly be available 
in the United Kingdom but in the meantime full 
details of these S.T.O.L. aircraft can be obtained 
from Shackleton's. 
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AIRCRAFT FOR SALE 











AIRCRAFT ACCESSORIES AND & 








JODEL AMBASSADOR. Spacious 3 seater with 
luggage up to 120lb.—over 5 hours cruising at 
120 =pk. Luxuriously furnished, well equipped, this 
is the most economic aircraft in its class available 
today. Price fly away Redhill Aerodrome (at 30 m.p.g.!) 
only £2,800. May we arrange your demonstration? 
Rollason Aircraft & Engines Ltd., Croydon Airport. 
Tel.: CROydon 5151/2. [0138/2 








AIRCRAFT FOR HIRE 


GRANTAIR LIMITED 
GRANTCHESTER 
CAMBRIDGE 


Telephone: Trumpington 3132 (24 hours per day) 


OU have a licence—we have aircraft with or with- 

out pilot—with or without radio. 2 or 4 seats, 
Tri-Pacer, Caribbean, Cubs or Austers for hire or 
lease (free maintenance, insurance and ir). From 
£2 10s. per engine hour without pilot or Is. 3d. per 
mile with pilot. 


EUROPE, AFRICA or ASIA covered 








Sunair RTR. Lear 12E. Demonstration by arrange- 
ment at short notice. Box No. 2693 [0062 





See also Aircraft for Sale. [0234 











Alvis Leonides “ry for sale.—Vendair, 
Hill Aerodrome, Tel.: DN9 2251. 
PARACHUTES, 24ft nylon back-type, £10 
ditto seat-type, £8 each. Further details 1 
H. H. Bradford Ltd., Ramsey, Harwich, Essex. [ 
H T. NEWTON AND CO. and NEWTON 
¢ LIMITED, Gatwick Airport, for all 
craft electrical and electronic equipment. ALD. 
A.R_B. y 
LUGS and Sockets. More than 1,000,000 
a over 50 different ranges, 
American. Stock list on application to Saseo, 
Redhill, Surrey. Tel.: Redhill 5050. / 
GPs* Major I engine, suitable for Auster 
tions, screened harness, hours simce 
os 39. Lightplanes, Elstree Aerodrome, 
SPRAY Gear, virtually unused, may cl 
Four 70-gallon tanks complete; four Spray. 
completely overhauled and full ancillary © 
Contact: Tussaud, 119 Piccadilly. 
PHILLIPS & WHITE LIMITED. The 
& stockists in the U.K. for: Instruments, 
tional Equipment. Electrical Components and 













































and Engine accessories. Spares for de Havilland 










Major and een series and Arms 
Cheetah IX, X and XV engines. 61 Queens - 
London, W.2. Tel.: Ambassador 8651, 2764. 


“Gyrair, London.” 
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AIRCRAFT ACCESSORIES AND ENGINES 
Patents, Leg AERONAUTICAL & FFAIRCHILD Argus engine and airframe complete. 
nimum 16/., Travelair Ltd., 115 Oxford Street, W.1. Tel.: e e 
‘8 must be GER. 3382. [0135 
e, Stamford MARINE SUPPLIES LTD IRTRADE LTD. for Aircraft and Aero Engine 
spares, Components and Instruments. A.R.B. 
» to “Plight” Croydon Airport, Surrey. Tel.: CRO. 0643. (0232 rc pares e 
000 Of DC-3 SPARES ROLLASONS for Tiger Moth spares, Gipsy engine 
for 26 and 15% | overhauls and spares, and now increased facilities 


at Biggin Hill for your C. of A. overhaul. All lizht STOCKISTS OF ALL 




































meni (ex Ministry of Supply and B.E.A.) aircraft types acceptable. Croydon 5151. (0133 
C-3 P. & W. 1830-92. Nil hour engines, airframe 
cane including D and propellers. D.H. Dove 1B. Queen 70/4. Nil ELECTRICAL AIRCRAFT SPARES 
st. = oom engines, — and tag For further 
tai ly Channel Airways, d Ai t, ; : 
pore 4,000 New Exhaust Segments Essex. ae ae including 
mistakes. ’ 
Under Carriages Complete Large quantities of 
ors Under Carriage Jacks AIR PHOTOGRAPHY Rotax Circuit Breakers 
and Assister Jacks ' 
24, F24, K19B, K17B and most other types of D; 5001 D/5004 
Cowlings aircraft cameras in stock. Accessories, controls, 
also available. Developing equipment, Morse printers, D/5002 D 5009 
IENCE t lable f tock ' P 
Power Brake Assemblies IJARRINGAY | PHOTOGRAPHIC _ SUPPLIES 
; LTD., 423 Green Lanes, London, N.4. Mount- D/5003 D/5010 
Valve Solenoids view 5241/2. [0810 
- MORSE Film Developing Units and Film Driers, 
Gill Jacks Continuous Film Printers, Argon and Mason bd 
ee Sntes, EOa Spiral ond’ Spool Developine Outtis 
xecutive de chines, piral and Spoo! veloping 8; 
fer on baal Power Plant Spares K17, K53, K49 and K24 Cameras, Mounts, Lenses, For all your Spares on whatever type of 
. " gazines, trois, acuum imps, otors an j j ; 
bay F : ~— Spares for above Cameras; 16 mm and 35 mm Aircraft you may be using, write or phone 
P also a large quantity of Viking, Cameras, Projectors and Spares. Also large quantity of 


Aerial film (all sizes), A. W. Young, 47 Mildenhall 


Fone’ ft | 8170 and D.H. Dove airframe Road, London, E.5. Tel.: AMHerst 6521. [0290 Manor Trading Estate, 


ial gato and engine spares available. 


v. Ref. 2878 
Church Road, 


AERONAUTICAL & GLIDING TUITION 


is Messenger MARINE SUPPLIES LTD. LIDING holidays for beginners and “‘B” pilots, THUNDERSLEY, ESSEX 


















































hours since : 
R60. | . May-September. Details from Course Secretary, 
R60.” Dos | clo Channel Airways Yorkshire “Gliding Club, 29, Middlethorpe oo, Tel. South Benfleet 2681/2/3 
VISION Southend Airport, Essex OLIDAY Courses throughout the year from We are only 10 minutes from Southend 
£12 12s. Od. per week, including all accommoda- ‘ 
Tel: Rochford 56460 tion and flying. Experienced staff instructors. For Airport. Why not come along and see us? 
he company details, send s.a.e. to Lasham Gliding Society, Alton, 
Th Hants. [0570 
e off from ¢ 
be modified —— 
required. 
plane is the 
r been built e 
es and civil 
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ne and the 
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>e available 
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THE IDEAL AIRCRAFT 
FOR FLYING CLUBS 
OR GROUPS 


22/23 miles per gallon 
continuously cruising at 115 m.p.h. 
a saving worth considering 

when time means money. 


YOURS FOR £559 DOWN 


: and 3 years to pay. 
+ ONLY £18.6.6 per month each 
for four people. 


PIPER COLT £2,795 


cash price 
























$asco, 








Auster 
since ¢ 
»drome, 


















More people fly Piper than 










~e . any other aircraft in the world. 
xy Caer — 

The 
nents, _ : ' 
nts and i pe ® For further information on this remarkable 
— aircraft and the 3 year easy payment plan write to 
eensG 


764. ORS AVIATION LIMITED, 
DXFORD AIRPORT, KIDLINGTON, OXFORD. Tel: KIDLINGTON 3444. SOLE DISTRIBUTORS IN THE U.K. 








BRITISH 


WIRE THREAD INSERTS 


Precision made in Carbon Stee! for Aluminium and 

Magnesium. Also in Stainless Steel and Bronze. 
B.S.F. + Metric - B.S.P. + BA. 

Unified 


Whitworth - 














OVERSEAS AVIATION LTD 


announce their purchase 
from BEA 
of their remaining 


ELIZABETHAN 
FLEET 


and entire Spares Holding 


These fine aircraft are 
now for Sale or Lease 


Enquiries to: 
Burlington House, St. Saviour’s 
Road, St. Helier, Jersey, Channel 

Islands, United Kingdom 














IAGGIO 


OF GENOA 


P.166, the Versatile Executive; 
now flying with business tycoons, 
tropical airline, desert oil pros- 
pectors, air survey company and 
ordered by the Italian Air Force. 





British Representatives: 
AERO-ENTERPRISES 


(Boreham Wood) Ltd 
17 Drayton Rd., Boreham Wood, Herts. ELS 2688 











LU BENSON ALE) ETD 








FLIGHT 





AIR SERVICING 





ANTS & Sussex Aviation Ltd., a have 
now obtained additional hangar s and can 
offer facilities for C. of A. overhauls, vedios 
and all types of repairs. Tel.: Portsmouth aes 





HANGARAGE 


FoORS SALE: Ex R.A.F. Hangar (13 bay T.2 7 
136ft. 7. 122ft.). Further particulars from 
Clerk, Carli [1876 








HELICOPTERS 










-* specialized helicopter operations in Engineer- 
and S$ tral ying, Passenger 


urvey, Aqnase S 
Teanepert and FI — tact Helicopter 
Services Ltd., h.-, ®, Tel.: Luton 4911. [0800 





RADIO AND RADAR 





AFTER Sales Service. Wy by ye 
aol — —0 -— ent. Make sure you order 
A. J. Whittemore (Aeradio) 
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B.S. 17. 


OPA? 
AERONAL TY 















C47 -DC3 Specialists 





1. AN Materials, Filaments, y 
Regulators, Reverse Current hae 







2. Main wheels complete, whe 
_— — h 
3. Pumps, Starters, Generators, 
Generators, Vibrators 
4. Engine Mounts, Bolts, Brushes, Sand. 
. = —. 
ti-drag ings com , 

Assemblies and spares = | 
6. Hydraulic Regulators, 
Retractors and Compensating Jads 


84. ALEXANDRA ROAD 
FARNBOROUGH HAMPSWIR| 


Telephone FARMBOROUGH 288) 22 


















Ltd. ‘Benin Hi Hill, Kent. Biggin Hill 2211. {0302 
CLUBS 

FLYING. Instructor required, full or part time. 

Vendair Flying School, Biggin Hill Aerodrome. 

Tel.: DN9 2251. [0240 








Famous Fighter 
SPITFIRE MK IX 


Team of five available. New 


engine Merlin 76. New 
propeller. ‘Very good condition 
with C. of A. 
* 
Attractive Prices 
. 


Ask Details: 


s. a. COGEA NOUVELLE 
225, rue Royale 
BRUSSELS - BELGIUM 














BRISTOL 





The LUXURY 406. Aircraft precision, sports car 
performance, massive chassis and disc brakes for safety, 
comfortable and roomy interior. 4,244 (including tax). 
Try one at the leading distributors: ANTHONY 
CROOK MOTORS LTD., The Roundabout, HERSHAM, 
Surrey. Tel: Esher 4580. Walton on Thames 23526. 
* Used earlier models in excellent condition from £500 





MARSHALL 


AIRPORT WORKS CAMBRIDGE 


ELECTRICAL INSPECTORS 


First Class men required 
for work on 
Modern Service and Civil Aircraft 


GOOD AVERAGE EARNINGS 
SUBSISTENCE PAYABLE 


SINGLE LODGING 
ACCOMMODATION AVAILABLE 
ASSISTANCE WITH HOUSING 
Write, Call or Phone for Interview 
Cambridge 56291 Extn. 3 
EMPLOYMENT OFFICER 














provides the following M.C.A. 
approved courses 


@ FULL COURSE FOR COMMERCIAL HELI 
COPTER RATING 









@ TYPE RATINGS ON HILLER & BELL 476 
@ P.P.L. HELICOPTER RATING 


@ HOURS FOR LICENCE RENEWAL "3 
hour £ 












For full details apply to: | 61 or 317 
HELICOPTER SERVICES LID (PY.2.: 





LUTON AIRPORT, BEDFORDSHIRE | 
Tel: LUTON 4911 








; 























1959 BEECHCRAFT G-50 SUPER- 
CHARGED TWIN BONANZA 
“0” time engines, Boots, prop 
Alcohol, Jato, Windshield Wipers, 
Excellent Radio. (Seven place with 

couch. Only $69,000 
ATLANTIC AVIATION CORPORATION 
South Hackensack, New Jersey, U.S.A. 
ATlas 8-1740. Cable: ATLANTIC 


















Setting up a 
RADIO WORKSHOP? 


You will save money if WHITTEMORE’S 
supply and certificate your test equipment 


"Phone, write or call 


WHITTEMORE’S 


BIGGIN HILL 2211 (PBX) KE 
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CLUBS 

















TENDERS 


CITY AND COUNTY OF 
NEWCASTLE UPON TYNE 
SALE OF AIRCRAFT 


enders invited for the following aircraft which 
; sc Newcastle upon Tyne Corporation have for 








cialists 
Vi hioy, 


ents, Voltage 
a 












— Teche ¢ tank. 

equipment. 
Brushes, Sang. 2 engine 
notene, Fey 2 engines and 





Standard STR.9 radio. 
Tenders should be forwarded to the undersigned not 


ees 1961, in the official 
7 


which may be obtained from the 
—————— Brom whom full particulars about the aircraft may also 
be obtained. 
john Atkinson, Town Clerk. 


‘own Hall, Newcastle aa Tyne. 
LL E 


rs, Selector, 
ensating Jacky 














THE 
MODERN 
AIRLINER 


Peter W. Brooks 


An impartial account 
of the rival develop- 
ments of today by a 
foremost authority. 


Illustrated 30s 


Write for a copy of our 
free aviation catalogue 


PUTNAM 


42 Great Russell Street 
London, WC 





TUITION 
A F225. A.R.B. Certs., A.M.I.Mech.E., etc., 
on “No Pass—No Fee” terms. Over 90% 
successes. For details and Courses in all 
Branches of Aeronautical i 
Mechanical Eng., etc., write for 148- 
—free. B.I.E.T. (Dept. 702), 29 right’s lane, oy 
ion, W. 
ONDON SCHOOL OF AIR NAVIGATION offers 
full-time personal coaching with Home ay =A 
ph — 3 or combination of both for 


Correspond: 

ut aspects of profesional pilot and navigator qualifi- 

cations, also PPL. Officially "pointed Services Coamees 

~~ een ae Ovington Square, Knightsbridge, London, 

AViGATION TTD. geoviden, full-time or postal 
tuition or a combination of these methods for 

M.T.C.A. pilot/navigator licences. Classroom instruc- 


tion can be provided for A.R.B. General, ¢ speci- 
fic types Saal ag schedule D4 
Links, ODney 8671. For details a Aviga- 


tion ta 30 Central Chambers, Ealing way, 
London, vs 5. EALing 8949. 


most comprehensive fying available 
today, contract rates from £3 7s. 6d. per hour. Normal 
Auster/Tiger rate £3 12s. 6d., Chipmunk £5 5s. 
from £108 15s. 0d.; C.P.L. from £655 
Ins 8 from £72 r Od. ial attention 
to individ uirements. Full Air Traffic LL — 
Radio 4 /DF and ‘une Met. 








SRIDGE | PUBLIC APPOINTMENTS 
'Y OF AVIATION, Farnborough, require 
CTORS | Technician for the preparation n of technical. a publi 


Be Services. Quals.: yin 
red iceship or equiv. training. O.N.C., C. ac. 
Certs., or equiv. Sound knowledge of electronics 














essential. ’ Previous —- of wri or —- 
publications an advan’ 
Aircraft | F108. Good 3 for prometi p 
echnical courses 4 ~ for suitabl 
Application forms from Manager 
NINGS 3.2920), Ministry of Labour, Professional & _ 
ister, Atlantic House, Farringdon Street, 
BLE CA. [1862 
; 
\ILABLE TUITION 
JSING THE COLLEGE OF AERONAUTICS 
ai A Short Course Covering 
441 
% RECENT ADVANCES IN FLIGHT 
TESTING METHODS 








will be held at the College from 

, 13th March te Friday, 24th March, 1961 

The Course deals with modern dynamic stability 
_bertermance tes! the 

requirements and calibration, and the 
available for lor handling flight test data. 

Students will fy in the College DOVE and M.S.760 

[i ieee the Course i £75, inclusive of full 


& Further details and forms of enrolmen 
C.A. mained on application to the Warden. titles 


The College of Aeronautics 



















IAL HELI 





[1792 

















} K TRAINING CENTRE. 
4) i] or ON for block bookings. Tel. : Denhber 
[0295 


7 a “1 hour, dual/solo. Tiger Moth. Centres: 
a hunchester, Birmingham, London. Enquire now. 
SHIRE 3748. a [1857 
END-ON-SEA MUNICIPAL FLYING 
SCHOOL. Commerical and Private Pilots’ train- 
4 Instructors Courses, night flying every night. 
, rom £4 (contract). No entrance ee or subscrip- 
‘Municipal » Southend-on-Sea. Rochford 
[0450 

ATEVER your flying training requirements, con- 

trained 14 



















sult the organization that has 







14,000 
>P? a in 22 years. Courses for P.P.L., C.P.L., LR., 
>MORE'S | kc: hies Mian d, ates ‘ty pe pay later” basis. 

2 uu 
juipment |e Acrodrome, Elstree. Herts. oot hee 





EARN » fly, £32; Instructors’ Licences and Instru- 






3 for £4 per hour. Night flying £5 per 
E ~ ce 6 guineas weekly. Specialized Coesee 
KENT ae Pilot's Licence. Wiltshire School of 







on Aerodrome (Andover Junction 








MARSHALL 


AIRPORT WORKS CAMBRIDGE 


RADIO 
SUPERINTENDENT 


with ‘A’ and ‘B’ licence (radar 

licence desirable but not essen- 

tial) to take charge and develop 
aircraft radio section 


Good commencing salary 
Superannuation 
Immediate house available for 
successful applicant 


Written applications should be 
addressed to 


PERSONNEL MANAGER 

















Perfect Precision Aircraft Spring 
Washers to BS Specification 
2 SP.47. 

CROSS MFG. (1938) LTD. 
Combe Down, Bath, Somerset 
Tel: Combe Down 2355/8 
Grams: Circle, Bath 





le i i Full residential accom- 
lable in s of Residence and the 
Student Village. Tutorial advice and guidance 
to all stud 870 
BINOCULARS 





ANADIAN ex-Naval officers’ (Bausch and Lomb 
pattern) 7 x SO Prismatic ‘ece focusing (cost 
cen, ——— | soppy. new with case, £19 17s. 6d. 


A.W Touma, 6 Road, London, E.5. Tel.: 
AMHerst 6512. [0291 





CLOTHING, FOR SALE OR WANTED 


AF. an. uniforms purchased, good selection 
officers’ kit for sale, new = recon- 
(0567 





ditioned. Rsher’s Service Outfitters, 86-88 
Street, Woolwich. Tel.: Woolwich 1055. 





ELECTRICAL EQUIPMENT 


gg ye Ft ee *: 
over erent ranges. 

and American. Stock list on — to Sasco, Nut- 
field, Redhill, Surrey. Tel.: 5050. [0054 








FOR SALE 


138 = SHEETS 3/32in. Birch Plywood oV2A, 90 deg. 
Construction. 96in. x 48in. Released. Box No. 
3694. (1865 








HOTELS AND ACCOMMODATION 


AKELAND HOLIDAY. Close to shores of 
ae. Wonderful food. Fishing, boating 
gt tennis. Write for brochure, “Royal 

otel; Keswick. (***A.A., R.A.C.) [0065 








INSURANCE 











British Air Line Pilots Association 
81 NEW ROAD, HAYES, MIDDX. 
Tel. HAYES 3442/3/4 


Membership open to all commercial and 
Service pilots. For full details concerning 
objects and particulars of membership 
please write to the General Secretary. 

















cr minutes from Waterloo), Hants. [0253 











NNDOWMENT Assurance, House Ry, and 
Retirement Provision, including full cover 
without extra premiums for Pilots and of 
B.E.A., B.K.S., B.O.A.C., British United , -*A 
Cunard-Eagle, Sinves City and members of —— 
City Assurance Consultants Ltd., 28 Monument S' 

London, E.C.3. Tel.: MINcing Lane 3844. tis7i 





PACKING AND SHIPPING 





AND , oe Lee, 143/9 Fenchurch S 
R, / le: treet, 





r ol : Mansion House 3038. packers 
and shippers = “the aircraft industry. [0012 











FLIGHT 
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FLIGHT ENGINEERS 


BRITISH OVERSEAS AIRWAYS 
CORPORATION 


invite applications for employment 
as 
ENGINEER OFFICERS 
(FLIGHT ENGINEERS) 


Applications are invited to fill a limited num- 
ber of vacancies for Engineer Officers in the 
immediate future and later in 1961. Candi- 
dates should be between 21 and 36 years of 
age, and their medical standard should not 
be less than that required for the Flight 
Engineer’s Licence. lifications required 
are a high standard of education, at least two 
years’ experience in aircraft maintenance, 
including both engines and airframes, in addi- 
tion to academic engineering training, or an 
apprenticeship in aeronautical engineering or 
its equivalent with adequate practical experi- 
ence in maintenance of modern heavy air- 
craft or two years’ experience as a Pilot or 
Flight Engineer with a good practical main- 
tenance engineering experience in addition. 


Desirable additional qualifications are the 
ssession of a Maint ec Engi "s 
joence endorsed in categories “A” and/or 

“C” applicable to heavy aircraft. In any 

case, applicants will be expected to reach 

this technical standard after training. Appli- 
cants will be required to undergo aptitude 
tests and to sit an examination designed to 
test basic mathematical and engineering know- 
ledge. Those reaching the required standard 
will be called to attend a Selection Board. 

Successful applicants will be appointed for a 

probationary period, including training to 

enable them to obtain the Flight Engineer’s 

Licence. Duri this time they will receive 

a salary within the bracket of £875/£940 per 

annum. On appointment as an Engineer 

Officer a starting salary of £1,150 per annum 

is payable, rising to £2,275 per annum, 

maximum. 


Write for Application Form to 


Recruitment “_ ey 5 : Superintendent 














PERSONAL 


PLEASE HELP: Which firm or private enterprire 
is willing to give financial support to ambitious 
Continental girl to train for pilot licence, with prospect 
of employment when qualified. Box No. 3801. [1873 








SERVICES OFFERED 





REPAIRS and C. of A. overhaul for all types of 
aircraft. Brooklands Aviation Ltd., Civil Repair 
Services, Sywell Aerodrome. Northampton. Tel.: 
Moulton 3251. [0307 





TECHNICAL SERVICES 





VERSEAS AIR TRANSPORT LTD., Man- 
chester Airport, for Overhauls, Conversions and 
Modifications at guaranteed prices. Tel.: Mercury 
$262. Ext. 148. [0061 





SITUATIONS VACANT 





TECHNICAL AUTHOR 


BE require a well-educated man with a wide know- 
ledge of current aircraft construction and 
systems, especially electrical and electronic installa- 
tions, experience of the production of technical infor- 
mation for inclusion in aircraft manuals and a know- 
ledge of printing and reproduction methods. Practical 
aircraft engineering experience or an interest in radio 
would be useful. Salary £890-£950 or £920-£1,065 
depending on qualifications and experience. 


Apply: Personnel Officer Engineering, 
(Administration Offices), 
BEA Engineering Base, 

London Airport, Hi low, Middl [1859 








ENGINEERS holding A & C or A licence on Dakota, 


Bristol 170, and Viking aircraft ae, Apply 
nel Airways, Southend Airport. Tel.: Rochford 
56460. [0303 








PHYSICISTS 
IN GOVERNMENT SERVICE 


A SCIENTIFIC CAREER 
SECOND TO NONE 


Following are examples of vacancies at 
SCIENTIFIC OFFICER (£738-£ 

or SENIOR SCIENTIFIC OFFICER 
(£1,342-£1,654) level now available: 


ROYAL AIRCRAFT ESTABLISH. 

MENT, ev apy Hants.—research 

on new methods of INERTIAL SPACE 

REFERENCE for inertial navigation, 

aimed at achieving a significant advance 

over the current technique of flotation 
gyroscopes. 


NATIONAL PHYSICAL LABORA. 
bone Ted on, Middlesex—work 
on static or dynamic properties 
HIGH POLYMER mateclain. « 
ADMIRALTY UNDERWATER 
WEAPONS ESTABLISHMENT, Port- 
land, Dorset—research in UNDER. 
WATER NOISE and signal intensity 
measurements. Requires experience in 
ELECTRONICS, interest in ACOUS- 
TICS and some knowledge of digital 
analysis, vibration theory, or spectrum 
analysis. 


ARMAMENT RESEARCH AND 
DEVELOPMENT ESTABLISHMENT, 
Fort Halstead, Sevenoaks, Kent—basic 
investigations of OPTICAL SYSTEMS 
in INFRA-RED and _ PHOTO. 
GRAPHIC OPTICS. 


There are many other vacancies in 
PHYSICS, ENGINEERING and most 
other scientific disciplines. All posts 
carry a pension. Good promotion pros- 
pects. Full particulars from 
CIVIL SERVICE COMMISSION, 
Branch 


( ) 
17, NORTH AUDLEY STREET, 
LONDON, W.1. 
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R. B. BOORMAN 
Chief Technical Engineer 


Ee 
will be pleased to hear from any wh 


STRESSMEN ¢ 


with aircraft experience who would like to discuss joining the team working 
with him on this interesting and enormous aircraft. Any structural engineer 
who will write (confidentially) to him will receive a personal reply giving 














detailed information of the work and conditions involved, and can be interviewed Imme 
in Belfast or in London according to preference. 

Writter 
SHORTS p 

has not grown too big to retain the personal touch and remains an important 
The BELFAST independent aircraft company with a very bright immediate future on the — 
showing the great dimensions of the fuselage ‘Belfast’ and its derivatives and an equally bright long-term future on Vertical " 

interior. Take-off. 

In living conditions, Northern Ireland presents many advantages, namely, in hi 

housing, recreation and the fewness of its traffic problems. The whole country 
has a charm of its own and a few years here can be a very pleasant experience. Posts { 
Opportunities are considerable and salaries generous. ie 
M 
accepte 
SHORT BROTHERS & HARLAND LIMITED St 

b) £1 

Queen’s Island Belfast N. Ireland oo 
ton. ¥ 
Quoting S.A.673 n 
for ; 
———__. 
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|, PILOTS 








career. 


Instrument Rating. 





BRITISH EUROPEAN 


Expansion of BEA's fleet enables us to offer a number of appointments 
to Pilots between 20 and 31 years of age, seeking a progressive airline 


We would like to hear from Pilots in the following categories: 


1 Those who already have the minimum qualifications of Commercial 
Pilot's Licence and Instrument Rating. 


2 Those who may be leaving the Services between now and December 
1961, who will obtain a Commercial Pilot's Licence and Instrument 
Rating before or by December 1961. 


Pilots in either group who have, or will have, a Commercial Pilot's 
Licence may be engaged as Trainee Airline Pilots whilst obtaining their 


Commencing salary for licensed Pilots: £1230-£1410 per annum, 
according to qualifications and flying experience; for Trainee Airline 
Pilots: £500—£700 per annum whilst obtaining Instrument Rating. 


Apply to: Senior Employment & Services Officer, Flight Operations Depart- 
ment, Bealine House, Ruislip, Middlesex. 





AIRWAYS 











MARSHALL 


AIRPORT WORKS CAMBRIDGE 


RADIO ENGINEER 


with 
‘A’ licence required for aircraft 
radio maintenance 
Good commencing salary 
Superannuation 


Immediate house available for 
successful applicant 


Written applications should be addressed to 
PERSONNEL MANAGER 


MARSHALL 
AIRPORT WORKS CAMBRIDGE 
require 
AIRFRAME FITTERS 
AIRCRAFT ELECTRICIANS 


for interesting work on modern 
aircraft 
High average earnings 
resulting from good wage rates, 
production bonus and overtime 


Subsistence payable 
Single lodgings available near 
Works 
Write, Call or Phone 
Cambridge 56291 Extension 36 
EMPLOYMENT OFFICER 


























MINISTRY OF AVIATION 


Hi Trafic Control Officers 


or women at least 23 and 
mde s oe “1/7/61. Candidates must have 
ad recent aircrew experience, preferably as 
ME Navigator, in civil air transport or 
Forces; . epetaniy extensive 

in uties may 
GCE. with They should normally also have 
pg ye Passes, * an a 
ication. ta salary 
Tendon) from £825 to £1,190. ximum 
be 22. Appointments initially unestablished, 
ton. We of establishment and promo- 


CIVIL SERVICE COMMISSION, 


Gardens, . 
for application f ing 5227/¢ 
orm, quoting 5227/61. 














BRITAIN'S ONLY 
AVIATION SCHOOL 


offering al/ 
these courses :— 
* commercial and 
SFRVIGES private licences 
* instrument rating 
NI * aircraft 
engineering 
x* full residential 
facilities 


MINISTRY OF AVIATION APPROVED 
Airwork Services Ltd., 
35 Piccadilly, London, W.1 


SITUATIONS VACANT 


JERSEY CIVIL SERVICE 


A VACANCY exists for a trained and fully qualified 
Meteorological Assistant at Jersey Airport, prefer- 
ably with some ~ Ey" at a civil airport. Commenc- 
ing salary according to experience on scale rising to 

£760, oe successful applicant will be considered for 
establishment in due course. Officers com to Jersey 
to take up appointments are reimbursed with the fares 
for themselves and de ts, and actual removal 
expenses may be paid up to maximum of £100. 
Financial assistance may be given to officers wishing 
to study for approved examinations. 

Write stating full details of age, education, qualifica- 
tioms, experience, etc., together with names and 
addresses of two referees, to the Establishment 
Officer, States’ Greffe, St. Helier, Jersey, C.I., before 
27th February. When applying please give name in 
block letters. [1866 








DAN-AIR ENGINEERING LTD. 
require 
ENGINE CHARGEHAND 

for R.R. Merlin, Bristol Hercules and Centaurus, P. 
& W. 1830 and Gipsy Queen 70 engine maintenance. 

Monthly staff position, 3 weeks paid leave, expenses, 
generous sick pay scheme. 
Chief Engineer, 
Lasham Airfield, 


Nr. Alton, Hants. [1867 


Apply:— 





TRADAIR LIMITED 
SOUTHEND AIRPORT 
REQUIRE FIRST OFFICERS 
FOR VIKING/VISCOUNT AIRCRAFT 


Apply in writing to Chief Pilot/Operations Manager, 
Tradair Limited, Southend Airport, Essex. [1853 





Areca are invited from Dakota and/or 
Dove Captains for positions in the Middle East. 
ACANCIES also exist for Licensed or Unlicensed 

Engineers with Dakota and ve experience, to 
the standard of Foreman or Leading Hand, and for 

Licensed Engineers wtih qualifications in Categories 

“A” and “C’” for light aircraft if possible including 

the Cessna 180. 

Please reply to Box No. 3800. [1875 

VIKING Captains and First Officers required. Apply 

Chief Pilot, Pegasus Airlines, Gatwick a 
ILOTS. Viscount Captains and First Officers 
= ired. Maitland Drewery Aviation, a 
ANISH Air Charter require the following per- 
sonnel for Viscount 700 Series operating out of 

Coy en:— 

2 Captains and 2 First Officers. 

1 A. and C. Licensed ineer. 

Generous salary scales plus living allowances will be 

paid. Apply in first coenee in writing with full 

particulars to: Blanford & Houdret Ltd., 101, Leaden- 

hall Street, London, E.C.3 {1831 

TRADAR LIMITED require skilled aircraft Elec- 
tricians, eT with Viscount experience. 

Please write giving full details of experience to Chief 

Engineer, Tradair Ltd., Southend Airport, on 


“A” LICENSED Radio Engineer preferably with 
Radar endorsement required for maintenance of 


four-engined yo at London Airport. Salary at 
N.J.C. rates. | = Personnel Officer, Sky- 
ways, 7 oar Ty treet, [1881 


NE Tees Aircharter, re requires 
Commercial Pilot with I/R for Dove or other twin 
aircraft. A ply Mr. Mohamed, Newcastle-on-Tyne 
20807, or aites, 101 Leadenhall Street, London, 
E.C.3., Avenue 1942. [1883 
ST OFFICERS. Vacancies for First Officers with 
Dakota on ——y | required for new company 
based Exeter Airport. PA rates. Permanent post 
for right applicants. weet Point Aviation Ltd., Exeter 
Airport, Devon. [1860 
AUTAIR LTD. urgently require experienced Cap- 
tains, First Officers, and Air Hostesses for their 
U.K. based DC-3 operations. Please write giving full 
details to Chief Pilot, Autair Ltd., 75 Wigmore Street, 
London, W.1. (1851 
LICENSED ENGINEER required as Assistant to 
Superintendent, must have “A” including pres- 
surized aircraft and “C” licence. This position which 
is a permanent one is in the Nottingham Area. A con- 
tributory pension =e is in operation. Apply im | 
full details to Box 3 [1858 
DAS- -AIR ENGINEERING LTD. invites ‘.— 
tion for employment at Lasham Airfield from 
experienced Engine/Airframe Fitters, Instrument 
Mechanics and Aircraft Electricians. Please apply 
Chief Engineer, Lasham Airfield, nr. Alton, Hants. 








(1818 
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SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS WANTED 








(COMMERCIAL Pilots required for agricultural flying 
overseas; preference is given to those with ex- 
jence of this type of work, and with light aircraft 
tand and endorsements on Piper and Auster. 
basic salary plus bonus offered. Apply in writ- 
ing to Crop Culture (Aerial) Ltd., Bembridge Airport, 
ie of Wight. [0451 
IGERIA AIRWAYS have vacancies for First 
Officers for DC-3s. Possible Command flying on 
Piper Aztec aircraft if applicant has sufficient experi- 
ence and holds Senior Licence. Salary in range £2,045 
to £2,360, including Inducement Pay. Generous 
Gratuity Scheme, ucation allowances, free accom- 
modation and medical facilities. Free passages for wife 
and up to two children. Apply to Chief of Flight 
Operations, Nigeria Airways. os Airport, Nigeria, 
or Nigeria Airways, 32 ew Bond Street, London, 
W.1. [1879 
IR MINISTRY have vacancies for civilian Radio 
Technicians at Royal Air Force Sea! , Cheshire, 
R.A.F. Manston, Kent, R.A-F. Aldergrove, N. 
Ireland, and a few other R.A.F. Stations throughout 
the United Kingdom for the a repair, modifi- 
cation and testing of air and ground radio and radar 
equipment. Commencing s: (National) (according 
to age) is £525—£670 . salary £795 p.a. 
Rates are subject to small deduction at certain _ 
vincial stations. Annual leave 3 weeks and 3 3, 
increasing to 4 weeks 2 days after 10 years’ service, 
5S weeks after 20 years’ service and 6 weeks after 30 
years’ service. A limited number of houses may 
available for renting at Sealand. These houses are at 
West Kirby, some 15 miles distant. Apply, giving 
details of quals. and exp., and 1} this adver- 
tisement, direct to Commanding Officer, No. 30 Main- 
tenance Unit, Royal Air Force, Sealand, Cheshire 
(for Sealand vacancies), Commanding Officer, R.A.F 
Manston, Kent (for Manston vacancies), 
ing Officer, R.A.F. Aldergrove, nr. Crumlin, N. Ire- 


ECHANICS wanted. Must be American F.A.A. 

certified, Aircraft and Powerplant licensed, ex- 
perience Douglas DC-4 required. alary starts at 
$300 per month; travelling inspector positions open; 
per diem and hotel paid away from base. Vacation 
imsurance paid. Seven Seas Airlines, P.O. Box 410, 
Luxembourg, Attention Mr. G. Cates. [1844 


REQUIRED immediately: Licensed Engineers, Cate- 
gory A and/or C on onaut C4, Viking, Am- 
bassador, Dove or Heron aircraft. Category X on 
Instrument and/or Electrical. Experience on Inspec- 
tion in an approved anization an advantage. 
Vacancies also exist for Senior Technical Records 
facia Apply to: Chief Ins or, Overseas Aviation 
Engineering Lid.., Overseas Hangar, Gatwick ANtasa 
RESEARCH Fellowships (3 years) in Queue 
Scientific Establishments: Value £1,325-£1,640 
p.a. (Senior) and £910-£1,220 p.a. (Junior). A very 
wide range of topics, especially in the Physical 
Sciences; also several vacancies in various branches of 
Biology. Qualifications: —y ge? first or second class 
honours degree; evidence of high | standard of ability 
im research; and at least 2 pay post-graduate re- 
search experience S .. years for Senior Fellowships). 
Those ae TE 4 these periods of experience in 1961 
may apply. F. U. Write pee Service Commission, 
17 North Audley ——-, London, W.1, for application 
form, quoting S/5244/61 (1861 
AST AFRICAN 


Airways Corporation (Nairobi) 
have a vacancy for an Assistant 


tions Plan- 


ning Officer. Duties include production of service 
schedules, route analysis, calculations fuel estimates 
flying hours, 


peeacnee of flight plans, route informa- 
tion, WAT/R O Tables. Liaison with Engineering / 
Sales/ Traffic /Accounts, etc. Applicants must have 
proven experience in Operations Planning Department 
of an airline. Salary Scale—£1,250-£1,520 p.a. accord- 





land (for Aldergrove vacancies), or to Air Minist 

C.E.3g, Princess House, Kingsway, London, W.C. 2. 
for vacancies in other areas, or apply any Employment 
Exchange, quoting City O/N 3057 [0132 





ing to qualifications, A ae housing assistance, transport 

ce. Medical/Pension Scheme. U.K./local 
leave. Free passages etc. Apply P.M., BOAC Asso- 
ciated Companies Ltd., t Terminal, Buckingham 
Palace Road, London, ’s. W.l 






















[EXPERIENCED Aircraft Metal Worker 
single) seeks position with prospects, 
Eason’s Advertising Service, Dubli 
E*. -RAF Pilot, experience spraying, fe 
piston seeks position, anything, 
Stratford Road, Shirley, Warwickshire. 
—_ 8,000 command hours. Fit. / Nay, 
loyed heavy multis Europe, 
Seeks ¢ ange of type, U.K. or Overseas. Bex No. 


we 





BOOKS 


“RALLIES 2 and Trials,” by S. C. H 

Autocar.” Describes in a A 
author’s many adventures whilst driving in 
trials in all parts of Britain and EB 


ones — are — by this 

iver s. net from all booksellers, 

ies. fe. from Iliffe Books Ltd., Dorset House, 
treet, London, S.E.1. 

wABACS or ‘Nomograms,” by A. Giet. 

ve made use of nog 


from the French by H. 
Head. Most engineers 
at some time in their careers, and are fully alive 
fact that they are a convenient tool when 
formule have to be solved repeatedly for 
variables. It is fair to say, however, that onlya 
proportion of even those who habitually emplayt 
grams know how to construct them for ther 
use, Most of the comparatively small literature oa 
es 2 br -y- for Spam emg and is 

it for the practical engineer to comprehend. 
book is os y practical, and not onl 
the many and weied applications ar 
Dorset 








nom , but shows how even those 
— ized’ mathematical knowled 
own charts. 35s. net from 
post 36s. from Iliffe Books Ltd., 
Stamford Street, London, S.E.1. 








PHILLIPS & WHITE 


ELECTRICAL COMPONENTS, 





A.R.B. Approved Stockists for 
AIRCRAFT ACCESSORIES, SPARES & COMPONENTS 


Comprehensive stocks of: 
INSTRUMENTS & PARTS, NAVIGATIONAL EQUIPMENT 
ENGINE ACCESSORIES 


Spares for all the above items. 


De Havilland Gipsy Major & Queen engine spares 
Armstrong Siddeley Cheetah IX, X & XV engine spares 


Please advise us of your requirements. 


61 QUEEN’S GARDENS, LONDON, W.2 
Phone AMBassador 8651, 2764. Cables ‘Gyrair London’ 


LIMITED 








STOCKISTS & SUPPLIERS OF 


BSS - AGS 


SBAC - AN 
PARTS 








A member of the Sa Group of Companies 
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Dunlop tyres, wheels, brakes, and operating equipment 
have been chosen for these aeroplanes. Thus yet 
again Dunlop are closely associated with a 
new generation of high-performance British aircraft. 
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Photograph by Courtesy of Handley Page Ltd. 


This Handley Page Herald 


rstrip in the Himalayas (altitude 11,000 ft.) 


s, carried 11,900 passengers, made 
its world 


shown at LEH ai 
covered nearly 200,000 mile 


1.214 take-offs and landings 


demonstration tour. 


in 56 countries during 


The Herald proved itself to be the world’s most dependable 


feeder airliner — it suffered no inserviceability. 


pumps and hydraulic equipment supplied as 


The Lockheed 
ne record of the aircraft. 


standard matched the fi 


allied 


